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ERRATA SHEET 

All references to Chapter 49, Public Health Regulations 
(PHR) are amended to read Chapter 20, Title 11, Admini
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Chapter 20, Title 11, Administrative Rules on December 
26, 1981. In its present form, there is no standard for 
sodium. The proposed 20 parts per million mcl was reduced 
to a requirement to monitor for sodium. 
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SUMMARY 

MAKAWAO-KULA WATER 
TREATMENT PLANTS 

REVISED 

ENVIRONMENTAL IMPACT STATEMENT 

Maui, Hawaii 

PROPOSING AGENCY: Department of Water Supply, 
County of Maui 

INITIAL ACCEPTING AUTHORITY: Mayor, County of Maui 

FINAL ACCEPTING AUTHORITY: Governor, State of Hawaii 
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The Department of Water Supply, County of Maui, pro

poses to construct three water treatment plants to enable 

the Makawao and Kula water systems to conform with Federal 

Safe Dr inking Water Regulations. Proposed sites for the 

plants are located near the Kamole Weir (Wailoa Forebay), 

and Olinda and Piiholo reservoirs. The plant near Karnole 

Weir will primarily serve the Makawao service area and 

provide water to the Kula service areas during drought 

conditions; the plant near Olinda Reservoir will primarily 

serve the Upper Kula service area. 

water treatment facilities will 

Lower Kula The proposed 

utilize various types 

and combinations of treatment units to achieve the desired 

water quality. The select ion of these unit processes 

depends upon the type and amount of contaminants in the 

water, as determined by pilot testing. 

The primary objective of the proposed project is to 

furnish consumers with safe and appealing drinking water 

at a reasonable cost. Present day construction costs 

for the three plants are estimated at $14.6 million. 

Located on t he northwest flank of the dormant volcano, 

Haleakala, the proposed sites are unde r lain by the Honomanu 

Volcanic Series and the Kula Volcanic Series. 

Soils at the Kamole Weir site are Hamakuapoko silty 

clay and those at the Piiho l o and Olinda reservoir sites 

are Olinda loam. At all sites, permeability is moderately 

S- 2 



rapid, runoff is slow to medium, and the erosion hazard 

is slight to moderate. The sites are located toward the 

windward side of Maui and receive rainfall from both winter 

storms and year-round trade wind showers. 

Water sources of the Makawao and Kula water systems 

are surface waters. Water quality is thus poor after 

periods of intense rainfall • . For the protection of the 

consumer, the facilities will be designed to provide treat

ment for the two major contaminants, turbidity and bacteria. 

No rare or endangered species of plants or animals 

were seen or are potentially present on the project site. 

No significant archaeologic or historic materials or sites 

we re located during the surf ace reconnaissance of the 

project site. 

Electrical and telephone services are available for 

all three sites from nearby overhead lines. Disposal of 

dewatered waste water residue will be required as a rou

tine procedure. 

The proposed project will not - alter the demand for 

emergency services in the areas of the three sites. 

The state land use designation for the three sites 

is Agriculture. The Piiholo and Olinda sites are desig

nated General Agriculture by the Makawao-Pukalani-Kula 

General Plan. The Kamole Weir site is not within the 

S-3 



General ~lan boundaries. The proposed project will con

tribute to attainment of County General Plan policies 

for long-term development, under the category of Utility 

and Fac i lity Sys t ems. Maui County P l anning Commission 

Special Use Permits will be required. 

The proposed project will generate short-term primary 

impacts af feet ing air quality, noise levels and traf fie. 

The adverse construction-related impacts will be mitigated 

by appropriate measures. 

Lonq-term primary impacts resulting from the project 

inc l ude impacts on air qua l ity and noise levels, and an 

improvement of the quantity and quality of potable water 

in the Makawao and Kula areas. 

The secondary adverse impacts of the proposed project 

wi 11 be limi t ed to the loss of 3 to 4 acres of land, used 

for grazing. However, this loss will not adversely affect 

cattle production. 

Several alternatives have been investigated. They 

inc l ude : "no action", alternative sites, alternative 

water treatment plant design, alternative method of com

pliance and a l ternative phasing of the treatment plants. 

The construction materia l s, capital, energy, and 

labor involved in this project will be irreversibly and 

irretrievably committed. The water treatment plants are 

expected to improve the quality of potable water in the 

area, and meet the requirements manda t ed by the Federal 

Safe Drinking water Act. 

S-4 
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SECTION 1 

DESCRIPTION OF THE PROPOSED PROJECT 

I. INTRODUCTION 

The Department of Water Supply, County of Maui, pro

poses the construction of three water treatment plants for 

the Makawao and Kula water systems, to meet the require

ments mandated by the Federal Safe Drinking Water Act. 

The treatment plant sites will be located near the 

Kamole Weir (Wailoa Forebay), and Olinda and Piiholo 

reservoirs (Figures 1-1 through 1-4). The plant near 

Kamole Weir will primarily serve the Makawao service area 

and provide water to the Kula service area during drought 

conditions; the plant near Olinda Reservoir will primarily 

serve the Upper Kula service area; and the plant near 

Piiholo Reservoir will serve the Lower Kula service area. 

This is discussed in greater detail later in this section. 

II. BACKGROUND AND OBJECTIVES 

A. Background 

The construction of the three water treatment 

facilities is required to conform to the National 

Interim Primary Drinking Water Regulations established 

by PL 93-523 (June 24, 1977) and State Department of 

Health Regulation, Chapter 49, Potable Water Systems 

(August 16 , 1977). The United States Envi ronrnental 

1- 1 
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FIGURE 1-2 
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Protection Agency (US EPA) has developed primary and 

secondary drinking water standards to replace the 

United States Public Health Service Standards. The 

primary standards are based on dangers to health 

and are legally enforceable. The requirements for 

specific maximum contaminant levels (MCL) are found 

in Appendix A of this report. 

B. Objectives 

1. General 

The primary objective of the water treatment 

plants is to: first, furnish water safe for human 

cons umption: second, produce water that is appeal

ing to the consumer: and third, produce water 

using reasonable facilities with respect to 

capital and operating costs. 

2. Specific 

The County of Maui has requested the consul-

tants to perform the following: 

Review a l l laws, ordinances, regula
tions, standards and other data 

Consult with applicable agencies 

Develop final design criteria for the 
treatment facilities, including con
struction cost and operations and 
maintenance estimates 

Evaluate treatment methods and alterna
tives 

Evaluate alternative treatment sites 

1-6 



III. GENERAL DESCRIPTION OF THE EXISTING WATER SYSTEM 

The Makawao-Kula potable water supply system is a 

complex, interconnected system located on the north

western slope of Haleakala. Refer to Figures 1-5 and 1-6. 

Also refer to Table 1-1 for the storage capacity of the 

various dams, reservoirs and tanks in the Makawao-Kula 

system. 

The following discusses the individual systems; 

however each system must be viewed as part of one larger 

system because of the interconnections. 

A. Kula Water System 

The Kula water system is the most complex of 

all the water systems on the island of Maui [1.11. 

It serves the Ulupalakua-Kanaio area as well as the 

communities (i.e., Olinda) within the Kula area. 

This system is divided into two subsystems, the Lower 

and Upper Kula systems, which are interconnected at 

several locations. 

1. Lower Kula System 

a. Sources 

Water for the Lower Kula system is from 

a series of seven surface intakes located 

in the upper region of Waikamoi watershed. 

The intakes are located between the 2, 500-

and 3,000-feet elevations, in the following 

1- 7 
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Table 1-1 

S'IORAGE CAPACITY 

TANK 
NOMBER DESCRIPI'ION IDCATION CAPACITY ELEVATION (ft} 

Waikarroi Dam Waikanoi 4,282 
Waikarroi Arch Dam Waikanoi 10.5 MG 4,320 

388 Waikarroi Reservoir #1 Waikanoi 15.0 MG 4,267 
389 Waikarroi Reservoir #2 Wailcanoi 15.0 MG 4,267 
253 Steel Tank Oliooa 3.0 MG 4,136 
252 Concrete Reservoir oliooa 8.5 MG 4,091 
392 Steel Tank Omaapio 2.1 MG 3,886 
368 R.W. Tank Kula Heights 20,000 Gal. 3,867 * 
367 Steel Tank Haleakala Acres 50,000 Gal. 4,171 
380 Steel Tank Pulehu Iki 70,000 Gal. 3,652 
362 Steel Tank Alae 2.1 MG 3,628 
360 Steel Tank Waiohuli 70,000 Gal. 3,529 
357 Steel Tank Keokea 47,000 Gal. 3,225 * 
393 Steel Tank Kanaole 0.5 MG 3,238 
355 Steel Tank East Kuhulu 50,000 Gal. 3,040 * 
356 Steel Tank West Kuhulu 50,000 Gal. 3,040 * 
351 Steel Tank Kanaio 12,000 Gal. 2,860 * 
352 Steel Tank 50,000 Gal. 2,900 
353 Steel Cylinder Ulupalakua 25,000 Gal. 1,991 
398 Steel Tank 500 Gal. 1,870 
395 Steel Tank Kuhulu Upper 500 Gal. 2,950 * 
394 Steel Tank Kuhulu Lower 500 Gal. 2,690 * 
354 Steel Pressure Tank Kamaole 500 Gal. 2,900 * 
361 Steel Tank Poli Poli 12,000 Gal. 3,245 
363 R.W. Tank Naalae 20,000 Gal. 2,880 * 
384 Steel Tank 8,000 Gal. 2,482 
387 Steel Tank Waiakoa Fam Lots 47,000 Gal. 3,400 
364 R.W. Tank Kealahou #1 20,000 Gal. 3,290 
365 R.W. Tank Kealahou #2 30,000 Gal. 2,921 
385 Steel Tank 12,001 Gal. 2,526 
399 Steel Tank 300 Gal. 2,720 
366 R.W. Tank 10,000 Gal. 2,315 
381 Steel Tank Pulehu Iki 12,000 Gal. 2,420 * 
374 R.W. Tank 5,000 Gal. 2,650 
373 R.W. Tank Lower Kim:> #2 5,000 Gal. 2,900 * 
372 R.W. Tank Lower Kim:> #1 10,000 Gal. 3,179 
375 R.W. Tank Kula Orchard 50,000 Gal. 3,265 * 
370 R.W. Tanlc Upper Kim:> #2 5,000 Gal. 3,446 * 
369 R.W. Tank Upper Kim:> Drive 5,000 Gal. 3,620 * 
383 Steel Tank Nagamatsu (W) 10,000 Gal. 3,520 
382 Steel Tank Nagamatsu (E) 10,000 Gal. 3,520 
371 R.W. Tank Hany Field 30,000 Gal. 3,165 
376 R.W. Tank 100,000 Gal. 2,728 
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Table 1-1 , Continued 

S'IDRAGE CAPACITY' 

'mNK 
NUMBER DESCRIPl'IOO LOCATIOO CAPACITY' ELEVATIOO (ft) 

359 Steel Kamehameiki 300 Gal. 2,720 * 
Lateral 

396 Steel Kukahuelo tl 10,000 Gal. 2,904 
397 Steel Kukahuelo 12 10,000 Gal. 2,581 
398 Steel Kukahuelo #3 10,000 Gal. 2,266 
390 Steel Tank 25,000 Gal. 2,476 

Concrete Tank 2.0 r«; Unknown 
272 Steel Pressure Tank Oliooa 500 Gal. 3,500 
273 Steel Pressure Tank Oliooa 500 Gal. 3,100 
271 R.W. Tank 5,000 Gal. 2,730 
377 Steel Tank 12,000 Gal. 2,202 
378 Steel Tank 12,000 Gal. 1,952 
379 Steel Tank 12,000 Gal. 1,557 

Piiholo Reservoir so.a r«; 2,870 
254 Steel Tank 50,000 Gal. 2,464 
270 Steel Tank · 5,000 Gal. Unknown 
268 R.W. Tank 100,000 Gal. 1,710 
251 Concrete Tank 1.0r«; 1,684 
264 Steel Tank 70,000 Gal. 1,673 
266 Concrete Tank 0.85 r«; 1,416 
265 Steel Tank 25,000 Gal. 1,422 
257 Steel Tank 47,000 Gal. 1,329 
269 R.W. Tank 5,000 Gal. 1,580 
256 Steel Tank 300,000 Gal. 1,807 
255 Steel Tank 0.5 r«; 2,050 
258 Steel Tank 100,000 Gal. 1,500 
263 Steel Tank 70,000 Gal. 1,421 
275 Steel Tank 70,000 Gal. 871 
262 Steel Tank 70,000 Gal. 705 
261 R.W. Tank 5,000 Gal. 640 
260 R.W. Tank 10,000 Gal. 803 
259 Steel Tank 12,000 Gal. 1,030 
403 Steel Tank Oliooa 25,000 Gal. 3,578 

* Unconf urned 
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s treams: Honomanu, Haipuaena, Puohokamoa 

(east, west and middle), and Waikamoi (east 

a nd west). 

The surface intakes a r e located i n a 

region of higher rainfall (217" to 317" 

i sohye tal lines) than are the water sources 

of the Upper Kula system. 

The surface water from the seven in

takes is collected and transmitted through 

a 24-inch line into the Piiholo 50 mil lion 

gallon (MG) open, concrete-lined storage 

reservoir. The water is then conveyed 

thro ugh a 24-inch l ine which reduces to 

an 1B-inch line approximately 3,000 feet 

west o f the reservoir. The 1B-i n ch lin e 

conveys water southwester l y to Naalae Road. 

b_. Capacity 

The rated capacity of the 18-inch line 

is approximately 5.0 million gallons per day 

(MGD). When required, water can be pumped 

from Kamole Weir (Makawao system) through 

a four-stage pump station/force main (18-

inch) which connects at the intersection 

of West Olinda Road. 
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c. Treatment 

Chlorinators are located at Piiholo 

Road, Omaopio and Kealahou. Water pumped 

from Makawao is also chlorinated. 

d. Storage System 

The major storage facility is the 50 

million gallon concrete Piiholo reservoir 

located in the Makawao Forest Reserve. 

This reservoir feeds 12 storage tanks 

ranging in size from 10,000 gallons to 

2 million gallons. Please refer to Table 

1-1 for additional information. 

e. Treatment Plant Size 

The treatment plant will be designed 

to handle 2.5 MGD, and ultimately 5 MGD. 

2. Upper Kula System 

a. Source 

The major water sources for the Upper 

Kula system are from Haipuaena Stream intake, 

middle Puohokamoa Stream and Waikamoi Stream, 

located at the 4,200-foot elevation. The 

water is transported via a 24-inch by 12-

inch redwood flume and 12-inch tubing into 

Waikamoi Dam. The water from the dam flows 

t hrough a 48-inch pipe which conveys water 
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into two 15.0 MG concrete reservoirs. A 

16-inch gravity transmission line then 

conveys the water to the booster pump and 

a 12-inch line into a 3.0 MG steel storage 

tank which overflows into the open, butyl 

rubber lined a.s MG Ol inda Reservoir. 

During drought conditions, water from 

Kamole Weir (Mi:ikawao system ) can be pumped 

up to the Upper Kula system, as well as 

to the Lower Kula system. 

Water can also be pumped up from the 

Lower Ku l a system (Omaopio, and Kealahou) 

to the Upper. For example, the capacity 

of the Omaopio pumps from the lower system 

to the upper system is presently 0.9 MGD 

and potentially 1.9 MGD. 

Additional water is also pumped from 

the lower waikamoi catchment basin ( 3, 100-

foot elevation). This supplements the upper 

system. 

b. Capacity 

The rated capacity of the 12-inch l ine 

from Waikamoi to Olinda is 1.5 MGD. The 

capacity increases to 2.5 MGD when the 

booster pump is used. 
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B. 

c. Treatment 

Chlorinators are located at Olinda 

Reservoir, Omaopio, Kealahou, Alae, Hapapa 

and along Upper Kimo Drive. 

d. Storage System 

The major facilities include: Waikamoi 

Arch Dam, Waikamoi Darn, two 15 million 

gallon concrete Waikamoi reservoirs, 3 MG 

steel Olinda tank, 8.5 MG concrete Olinda 

Reservoir, 2.l MG steel Omaopio tank, 2.1 

MG Alae tank and 0.5 MG steel Kamole tank 

reservoir. There are also 31 minor storage 

facilities ranging in size from 500 gallons 

to 70,000 qallons. 

e. Treatment Plant Size 

The treatment plant will be designed 

to handle 2.5 MGD. 

Makawao Water System 

The Makawao water system serves the communities 

of Makawao, Pukalani, Haliimaile, Kokomo, Kuiaha, 

Kaupakulua, Haiku, Ulumalu, Pauwela and Peahi. 

1. Source 

Water for this system during normal condi

tions is from Awalau and Opana Streams' intakes 

which is mixed with water from the Lower Kula 
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line in Maluhia Tank. Additional water can 

also be obtained from the Upper Kula transmission 

system. 

During dro ught conditions , water for Olinda, 

Makawao, Kokomo, Pukalani, Hali imai l e and Haiku 

is provided by the Kamole Weir located at the 

Wailoa Ditch a nd is pumped through a 24-inch force 

main to the Pookela storage t ank. Water is also 

provided for Kuiaha, Kaupakulua, Ulumalu, Pauwela 

and Peahi by the Ku iaha Intake located also along 

Wailoa Ditch . The Lilikoi intake also services 

Haiku. When the treatment plant is completed, 

water sources not in compliance will not be used. 

An agreement between Alexander and Baldwin, 

Inc. and the County of Maui allows for the removal 

of up to 16 MGD of water from the Wailoa Ditch. 

This agreement allows for the removal of water 

at Kamole Weir, which is pumped to the Makawao, 

Lower Kula and Upper Kula systems. 

2. Capacity 

Between Kamole Weir and Pookela Tank, the 

pumping capacity is 7 MGD at present, with a 

potential of 12 MGD. 
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3. Treatment 

Automatic gas chlorinators provide treatment 

at the Haliimaile, Maluhia, Haiku, West Kuiaha, 

Opae Pilau, and Pookela tanks. 

4. Storage System (Refer to Table 1-1.) 

There is a total of 18 storage facilities 

normally fed by the Awalau and Opana streams' 

intakes. The 50,000-gallon steel Olinda tank 

receives water from the Kula system during normal 

conditions. Peahi, Kuiaha, Kaupakulua, Pauwela 

and Ulumalu are served by the 12,000-gallon 

steel Opae Pilau Tank, 1 O, 000-gallon Peahi Tank, 

70,000-gallon West Kuiaha Tank and 5,000 Tamayose 

Tank. Pukalani is served by O. 8 5 MG cone re te 

tank, 25,000-gallon steel cylindrical tank, 

70,000-gallon steel tank, 1.0 MG concrete tank. 

The rest of Makawao is served by the 50,000-gallon 

Olinda Tank, 0.5 MG Maluhia Tank, 0.3 MG Pookela 

Tank, 2 MG Pookela Tank, 70,000-gallon Haiku 

Tank, 0.1 MG Kokomo Tank, and 47,000-gallon 

Haliimaile Tank. 

S. Treatment Plant Size 

The treatment plant will be designed to 

ultimately handle 10.0 MGD. 
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IV. WATER RESOURCES 

(Please refer to Appendix B for additional information.) 

A. Kula Water System 

The water resources of the Upper and Lower 

Kula water systems are limited. The minimum amount 

of water available is based on stream flows which 

vary during drought conditions from O .1 to O. 5 MGD. 

The maximum water available is presently limited 

by the pipeline capacity and pumps. 

B. 

Upper Kula Intake 

Lower Kula Intake 

Makawao System 

Minimum 

0.005 MGD 

0.35 MGD 

Maximum 

1.5 to 2.5 MGD 

5.0 to 6.5 MGD 

Maximum withdrawal from the Wailoa Ditch is 

limited by the water agreement between the County 

of Maui and East Maui Irrigation Company, which limits 

withdrawal up to a maximum of 16 MGD. 

V. WATER QUALITY 

The water quality of the surface water sources of 

the Kula and Makawao water systems is an important aspect 

for the design of the treatment facilities. Since the 

water sources are surface waters, the water quality is 

poor after periods of intense rainfall. The runoff erodes 

gulches and stream banks and creates turbidity problems. 
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Also, the watershed of the Kula system is subject to 

leaching of humic material and produces the characteristic 

yellow-brown colored water. The runoff can also carry 

bacteria into reservoirs and may present potential health 

problems. 

For these reasons, and for the protect ion of the 

consumer, it is essential that the water be properly 

treated to conform to the standards established by Federal 

and State governments. 

The preliminary testing of the water indicates that 

turbidity and bacteria are the two major areas of concern 

and the treatment facilities will be designed to provide 

treatment for the contaminants. Additional information 

on analysis and test results of the existing surface water 

quality can be found in Appendix c. 

VI. EXISTING WATER CONSUMPTION 

A map showing the approximate combined service area 

of the Ku la and Makawao water sys terns is presented in 

Figure 1-7. General information on water consumption is 

presented below. Refer to Appendix D for additional 

information. 

A. Kula Water System 

There are approximately 1,902 metered connections, 

and average daily consumption is estimated at 1.9 MGD. 

Approximately 50% of the water consumed is used for 

agricultural purposes. 
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B. Makawao Water System 

There are approximately 3,351 metered connections, 

and average daily consumption is estimated at 1.36 MGD. 

VII. PROPOSED WATER TREATMENT FACILITIES 

The proposed water treatment facilities will utilize 

various types and combinations of treatment units to achieve 

the desired water quality. The selection of these unit 

processes depends upon the type and amount of contaminants 

in the water, as determined by pilot testing. In general, 

the Upper Kula (Olinda Site) and Lower Kula (Piiholo site) 

plants will use the processes of rapid mixing ( flash 

mixing), flocculation, sedimentation, filtration, and 

disinfection; and the Makawao (Kamole Weir) plant will use 

all of these processes except flocculation and sedimenta

tion. Refer to Appendix E for more details. Based on 

preliminary test results, disinfection will most likely 

consist of chlorination. 

Generally, the waste water will undergo concentration 

(thickening) and then dewatering. The method for disposal 

of the dewatered sludge is delivery to a sanitary landfill. 

A. Makawao Water Treatment Plant (Kamole Weir Site) 

This plant will basically use the unit processes 

described above, except that preliminary test results 

indicate that the sedimentation process will not be 
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required. Space will be provided for this process 

i n the event that i t i s de s i r ed a t a la t e r t i me • 

Refer to Figure 1-B. 

The Makawao Water Treatment Plant (WTP) will 

be designed to bring the water into conformance with 

Federal and State standards and, based on preliminary 

tests, the contaminants which will have to be addressed 

include the following: coliform organisms (bacteria), 

turbidity, corrosivity, cadmium, iron, total trihalo

methanes (THM), pH, odor, and sodium. The plant wi 11 

essentially be designed to treat for the first two 

of these contaminants, and it is anticipated that 

corrosivity, cadmium, THM and odor will be reduced 

and pH adjusted. Sodium wi 11 increase because of 

the treatment process but will not exceed standards. 

This site will be located on a County-owned parcel 

of land identified as Tax Map Key (TMK) 2-5-04: 

portion 39 (Lot A). 

B. Lower Kula water Treatment Plant (Piiholo Site) 

This plant will also basically use the unit 

processes described above. Refer to Figure 1-9. 

The plant will most likely be located on a parcel 

of land identified as TMK 2-4-13: portion 62. This 

parcel is presently privately owned. 
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The Lower Kula WTP will be designed to bring 

the water into compliance with Federal and State 

standards and, based on preliminary tests, the con

t am inants which will have to be addressed include 

the following: coliforms, turbidity, color, corrosi

vity, cadmium, lead, THM, iron, manganese, pH, and 

odor. It is anticipated that the plant will be 

designed to treat for the first two of these contami

nants, and that those remaining will be reduced 

in the process, and pH adjusted. 

C. Upper Kula water Treatment Plant (Olinda Site) 

The Upper Kula WTP will use the unit processes 

described above, with the addition of pH adjustment 

after disinfection. Refer to Figure 1-10. The plant 

will be located near the Olinda Reservoir on a parcel 

of land identified as TMK 2-3-6: portion 6. The 

parcel is presently owned by the State of Hawaii. 

As with the other two plants, this plant will 

be designed to meet applicable Federal and State 

standards. Based on preliminary water quality tests, 

the contaminants which will have to be addressed 

include the following: coliform, turbidity, color, 

corrosivity, cadmium, iron, THM, and pH. It is anti

cipated that the plant will be designed to treat the 
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first two of these contaminants, and that most of 
•. 

those remaining will be reduced in the process, 

and pH adjusted. 

VIII. FUNDING 

Funding for the design and construction of the proposed 

projects will come from two sources: 

1) State Department of Health Act 243, SLH 78, 

Item ElS, Al lotrnent Advice No. 401 in the sum 

of $317,000 and Allotment Advice No. 505 in 

the sum of $222,500 for design. 

2) County of Maui, 1980 General Obligation Bond in 

the sum of $5,500,000 for design and construction. 

Efforts are being made to obtain additional funds. 

Based on EPA cost curves* for the Lower and Upper Kula water 

treatment plants, the following construction costs are 

roughly estimated for each of the plants: 

1) Makawao WTP - Present day construction costs are 

estimated at $6.5 million. This figure does not 

include allowance for such items as additional 

land purchases and access road improvements to 

the site. 

*EPA publication #EPA-600/2-79-162a, 
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2) 

3 ) 

Lower Kula WTP - Present day construction costs 

are estimated at least $5.3 million. This figure 

includes the water treatment plant, 2 MG holding 

tank, access, power, and drainage. 

Upper Kula WTP - Present day construction costs 

for this plant are estimated at $2.8 million. 

In general, this cost includes facilities nor

mally provided in a conventional water treatment 

plant, including the plant itself, refurbishing 

the existing 3 MG Olinda tank, and access road. 

The current amount of funding available may require 

that a priority regarding construction of the treatment 

plants be established and that other methods be evaluated 

to comply with the Safe Drinking Water Regulations. 
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REFERENCES TO SECTION 1 

Part I. Final Report Interim Drinking Water 
~t£~ Municipal Water System, State of 
Hawaii. Department of Health, State of 
Hawaii. Prepared by S & S Engineers, Inc. 
November, 1977. pages 11-103. 
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SECTION 2 

DESCRIPTION OF THE EXISTING ENVIRONMENT 

This section provides information on 
the biophysical and socioeconomic 
characteristics of the area involved 
with the proposed project. This infor
mation base is used in the evaluation of 
impacts anticipated from the proposed 
project, as discussed in Section 4 of 
this report. 

I. PHYSICAL CHARACTERISTICS 

A. Geology 

The island of Maui consists of two major volca

noes, West Maui and Haleakala. The proposed water 

treatment plant sites are all located on the north

west flank of Ha leak a la , which is a dormant volcano. 

Please refer to Figure 2-1. [2.11 

"The primitive shield of Haleakala volcano 

is composed of pahoehoe and aa flows of tholeiite, 

tholeiitic olivine basalt, and oceanite averaging 

about 15 feet in thickness, with which are associated 

very minor amounts of pyroclastic materials." This 

makes up the Honomanu Volcanic Series, which, above 

sea level, has almost been entirely covered by later 

flows. This volcanic ser"ies was subsequently over-

lain by the Kula Volcanic Ser"ies, which is composed 

mostly of hawaiite with lesser" amounts of alkalic 

olivine basalt and ankaramite. Aa is predominant 

but there is some pahoehoe near vents. [2. 2] 
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The Kula eruptions occurred along three well

defined rift zones, the most prominent being the 

southwestward and the east-northeastward from the 

summit. Refer to Figure 2-2. The less prominent 

rift extends north-northwestward from the summit 

and is marked by a row of cinder cones that extends 

almost to the coast. [2.3] 

B. Soils 

Since the three proposed plant sites are located 

in two different soil associations, soil class if ica

tions are presented as follows, by site: 

1. Kamole w·eir site 

Soils of this proposed site fall within 

the general classification of the Pauwela-Haiku 

Association. "This association consists of 

well-drained, fine-textured soils on low uplands 

on the north-facing slopes of East Maui. These 

soils are gently sloping to moderately steep . 

They developed in material weathered from basic 

igneous rock. This association makes up about 

3 percent of the island." [2.4] 

Pauwela soils make up about 45 percent 

of this association, with Haiku constituting 

about 40 percent, and Hamakuapoko soils the 

remainder. [2 .5] 
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The particular soils types of this site fall 

under the category of the Hamakuapoko Series 

which "consists of well-drained soils on uplands 

on the island of Maui. These soils developed 

in material weathered from basic igneous rock. 

They are gently to strongly sloping." These 

soils are geographically associated with Haiku, 

Haliimaile, and Paia soils. [2.6] 

Specifically, the soils at this site are 

as follows: (Refer to Figure 2-3) 

Ha~~~~~£oko silty cla~3 to 7 percent 
sfopes (HIB) 

"In a representative profile the 
surface layer is dark-brown silty clay 
about 16 inches thick. The subsoil, about 
35 inches thick, is dark-brown and very 
dark grayish-brown silty clay that has 
subangular blocky structure. The substratum 
is soft, weathered basic igneous rock, 
The soil is extremely acid in the surface 
layer and strongly acid or very strongly 
acid in the subsoil. Permeability is 
moderately rapid. Runoff is slow, and 
the erosion hazard is slight." [2.7] 

Hamakuapoko silt~ cla~1_!£_!.2._percent 
slopes (HIC) 

"On this soil, runoff is medium and 
the erosion hazard is moderate." [2,B] 

2, Piiholo and Olinda Reservoir Sites 

Soils at these sites are part of the general 

category of the Laumaia-Kaipoioi-Olinda Associa

tion which "consists of well-drained, medium-
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textured soils on the intermediate and high 

uplands of East Maui. These soils are gently 

sloping to very steep. They developed in material 

weathered fr om volcanic ash. The association 

makes up about 5 percent of the island." [2.9] 

"Laumaia soi ls make up about 45 percent of 

the association, Kaipoioi soils about 40 percent, 

and Olinda soi ls about 15 percent. Olinda soils 

have a surface layer of dark reddish-brown, 

friable loam. The subsoil is dark reddish-

brown and yellowish-red, friable silty clay 

loam. The substratum is soft, weathered basic 

igneous rock. It occurs at a depth of 40 to 

60 inches or more." [2.10] 

These proposed plant sites are located 

within the Olinda Series which "consists of 

well-drained soils on uplands on the island of 

Maui. These soils developed in volcanic ash. 

They are gently sloping to steep. Specifically, 

the soil type located on these sites is as fol

lows: (Refer to Figures 2-4 and 2-5) 

Olinda loam, 12 to 20 percent slopes (OND) 
(2.111 

"This soil is on smooth, intermediate 
to high mountain slopes. Included in mapping 
were small areas of Kaipoioi and Pane soils. 
In a few places small, eroded spots were 
included. 
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In a representative profile the surface 
layer is dark reddish-brown loam about 6 
inches thick. The subsoil, about 5 inches 
thick, is dark reddish-brown and yellowish
red silty clay loam that has subangular 
blocky structure. Below this is yellowish
red and reddish-brown silty clay loam 
and gravelly silty clay loam. This is 
underlain by slightly weathered basic 
igneous rock. The soil is slightly acid 
in the surface layer and subsoil. 

Permeability is moderately rapid. 
Runoff is slow to medium, and the erosion 
hazard is slight to moderate." 

C. Seismic Potential [2.12] 

Earthquakes are densely concentrated in the 

southern half of the island of Hawaii. Some earth-

quakes of significant magnitude have occurred off 

Maui , but it is not as active as Kana or Kau. 

Some of the earthquakes of greater magnitude 

than 4 on the Richter scale which affected Maui 

include June 14, 1932, January 23, 1938, June 17, 

1940, August 7, 1955, August 10, 1957, August 18, 

1957. Historically, the most significant earthquakes 

occurred in 1868, 1871, 1938, and 1951. 

The Kau earthquake of April 2, 1868 was the 

largest historical earthquake . Although seismographs 

were nonexistent then, the estimated magnitude was 

7.5 - 7.75, based on descriptions of the earthquake's 

effects. The island of Hawaii was naturally the 
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hardest hit but some effects were felt on Maui. 

Vibrations "rattled dishes, swashed water over tops 

of nearly full cisterns, and made it difficult to 

stand on slopes of fresh lava of Haleakala." 

The February 19, 1871 earthquake was not as 

large as the 1868 one and it occurred near Honolulu. 

It caused considerable damage to Honolulu and Oahu; 

damaged houses, stonewalls, and furniture on Molokai; 

caused landslides on Lanai; and caused some serious 

damage to adobe and stone houses in Lahaina. It is 

estimated that this earthquake had a magnitude of 

about 7, with the epicenter in the Molokai-Maui area. 

On January 23, 1938 an earthquake of magnitude 

6.75 occurred 25 miles north of Maui. There was 

considerable damage on Maui and minor damage on Oahu. 

Details of this earthquake are not available. 

The Kona earthquake occurred on August 21, 1951 

off the coast of Kealakekua with a magnitude of 6.9. 

The epicenter of the quake was along the Kealakekua 

Fault, approximately 6 miles below sea level. Although 

it caused extensive damage on the island of Hawaii, 

it was only weakly felt on the islands of Maui and 

Oahu. 

Maui is located in Seismic Probability Zone 2, 

• Moderate Damage. " Refer to Figure 2-6. 
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D. Climate 

The majority of Hawaii exhibits only two seasons: 

the summer, which occurs between May and October 

when the weather is warmer and drier and the trade

winds are most persistent~ and the winter, which is 

between October and April when the weather is cooler 

and the tradewinds are more of ten interrupted by 

other winds and by intervals of widespread clouds 

and rain. Hawaii's general climate is reflected by 

four factors: latitude, the surrounding ocean, 

Hawaii's location relative to the storm tracts and 

the Pacific anticyclone, and terrain [2.13]. 

The latitude of Hawaii puts it well within the 

tropics, accounting for a relatively uniform day 

length throughout the year. Consequently, a relatively 

uniform amount of solar energy is received and, there

fore, temperature is relatively uniform. The sur

rounding ocean supplies moisture to the air, and 

acts as a thermostat. Because the ocean's temperature 

varies little compared to large land masses, the 

temperature varies only 1 to 2 degrees from day to 

night and only about 6 degrees at the sea's surface 

on a seasonal basis [2.14]. 

The Pacific High or anticyclone is a large, 

subtropical high pressure system which generally 
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lies northeast of Hawaii. The air, moving outward 

from this anticyclone, streams past the islands 

and is the source of the northeasterly tradewinds. 

Along with its associated storm tracts, this anti

cyclone follows the seasonal shift in the sun, mov

ing northward in the summer and southward in the 

winter and tending to be stronger and more persistent 

in the summer than in the winter. since t _he anti-

cyclone weakens and is occasionally absent in the 

winter, the tradewinds may be interrupted by northerly 

fronts or by Kona storms; therefore, winter is ex

hibited by more frequent cloudiness and rain storms 

and southerly and westerly winds. {2 .15] 

Terrain has profound effects on weather and 

climate. Mountains tend to obstruct, deflect, and 

accelerate air flow. As warm, moist winos rise 

over windward coasts and slopes, cloudiness and rain

fall are more prevalent than over the open sea. 

Leeward areas, where air descends, tend to be sunny 

and dry. Terrain can also account for orographic 

(mountain-caused) rainfall, which is formed when 

moist tradewind air moves from the sea and is forced 

up the steep and high terrain of the island. Rainfall 

distribution, therefore, is usually greatest over 

the upper slopes and crests and least a long the lee

ward lowlands. (2, 16] 
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1. Rainfall 

The heaviest rains 

brought about by winter 

in Hawaii are usually 

storms. Lowland lee 

areas and other dry areas obtain most of their 

rainfall by winter storms, so the rainfall is 

strongly seasonal, with summers being arid. 

The project sites and the Kula watershed, how

ever, are located toward the windward side of 

the island and receive rainfall from both winter 

storms and year-round trade wind showers, Refer 

to Figures 2-7 and 2-8. 

Historical rainfall data for the Kula water

shed are presented in Table 2-1. The data for 

each station is graphed in Figures 2-9 through 

2-13. 

2, Temperature 

Hawaii's equable temperatures result from 

the small seasonal variations in energy received 

from the sun and the tempering ef feet of the 

surrounding ocean. Throughout Hawaii the warmest 

and coo lest months differ, on the average, by 9 

degrees or less. The daily variation between 

day and night are greater than the variations 

between seasons. Windward coasts exposed to 

tradewind air off the sea have the least variation 
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Date 

19 53 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
19 61 
1962 
19 63 
1964 
1965 
1966 
19 67 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

Olinda1/ 

20.90 
58.27 
49.44 
57.84 
42.94 
40. 92 
54.35 
48.13 
38.08 
19.27 
49.00 
50.75 
66.32 
19.45* 
54.15 
67.07 
77.12 
50. 11 
63.08 
26.27 
32.17 
44.51 
32.96 
32.72 
26.83 
28.01 
84.60 
84.32 

TABLE 2-1 

HISTORICAL RAINFALL DATA 
[Source: Annual Reports, BWS] 

STATION (Rainfall in Inches) 

Forest Upper Flume 
Reserve1/ Waikamoil/ 

48.95 
119.53 
100.91 
123.75 
118.72 

44.89 
115.78 
103.78 

48.79 
42.53 
85.42 

111. 74 
140.04 

29.87* 
83.35 

116.58 
138.22 
107.86 
151.34 

57.71 
82.48 
81.02 
68.07 
68.22 
57.80 
55.38 

125.81 
151.41 

132.36 
200.14 
203.14 
234. 12 
259.68 
218.15 
207.55 
217.00 
185.71 
102.76 
117. 93 
228.05 
216.13 

59. 13 * 
160.77 
218.45 
275.46 
216.00 
224.05 
127.74 
185.53 
141 • 22 
144.53 
128.85 
127.15 
123.03 
191.97 
206.62 

Lower Flume 
Waikamoi2/ 

115.43 
210.57 
217.57 
227.06 
256.83 
241.58 
194.02 
240.00 
205.20 
144.21 
225.72 
271.34 
228.60 

91.37* 
190.43 
240.62 
284.71 
252.76 
242.57 
161.54 
236.01 
139.93 
108.95 
107.95 
128.96 
133.37 
234.32 
271.47 

Average: 48.87 95.55 187.16 207.51 

* Data available for six months ended June 30, 1966 

General Location of Stations to Water System: 

.!/ 
'!:.I 

Upper Kula System 

Lower Kula System 
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Puohokamoa.!./ 

118.99 
202.32 
200.55 
247.06 
252.36 
220.46 
205.29 
202.29 
187.36 
110.36 
191.84 
20 2. 3 5 
212.03 

65.50* 
183.71 
262.57 
333.50 
221.22 
27 8. 8 7 
139.45 
188.15 
150.96 
163.67 
127.45 

96.95 
126.72 
176.49 
231.24 

196.29 



;;; 
w 
% 
0 z -..J 
..J 
< 
II. z 
c 
a: 

BC 

70 

ea 

OLINDA 
FIGURE 2-9 

4B0 AVERAGE - ----------- --- - - ---- --------------- ------------ ----

40 

30 

20 

10 

19!50 19!5B 19BG 19B!5 15170 1517!5 19SC 

2-19 



en 
w 
::c: 
0 
z -
..J 
..J 

11 

< 
I&. z 
::c 
a: 

90 

SC 

70 

BC 

150 

4C 

1950 195!5 '19BC 19B 

2-20 

FOREST RESERVE 
FIGURE 2-10 

1970 197!5 1sec 



;; 
w :r 
0 
z -
::l 
< 
IL z 
< a: 

2B 
UPPER FLUME W AIKAMOI 

FIGURE 2-11 

1 B7, 18" A VERA GE 

1cc._ ____ ,_ ___ ....., ____ _,_.....,,, ______________ __. 

19!:50 1B!!U5 .,SBC .,SB ..,S7 "197!5 .,SBC 

2-21 eJ•13 



.J 
.J 
< 
ll. 
z 
< er 

LOWER FLUME WAIKAMOI 
FIGURE 2-12 

100._ ____ .,.. __________ -t,; ___ .,. _________ ...... 

'1950 '19!55 "ISBO 1970 197!5 '1SSD 

2-22 



en 
w 
::c 
0 z 

::t 
< 
I&. z 
< a: 

PUOHOKAMOA 
FIGURE 2-13 

198.29" AVERAGE ------- ------------- ---- --- --- ------- --------------

19!50 19BC 

2-23 

1516!5 15170 1517!5 151B0 



in temperature between day and night. Farther 

inland, on leeward coasts and at elevations 

above about 6,000 feet, the daily range increases. 

The day's highest temperatures generally occur 

two hours after noon and are coolest near sun

rise. [ 2 .1 7] 

Temperature data for Makawao, Maui, which 

can be considered representative of what would 

be expected at the project sites, is shown in 

Figure 2-14. 

3. Wind 

The northeasterly tradewind prevails through

out the year in Hawaii, is more persistent 

in the summer (90%) than in the winter (50%), 

and tends to be stronger in the afternoon than 

at night. During the winter months, Hawaii 

may be under the influence of southerly winds 

from Kona storms or of southwesterly winds 

preceding the northeasterly winds that follow 

cold fronts. [2.18) 

In the vicinity of the project sites, 

northeasterly trade winds blow between 5 and 

10 mph during the day. A land wind caused by 

nighttime temperature variations along the slopes 

of Haleakala gives the area gentle, down-slope 

2-2 4 



10 • 

8 • 

10· 

so· 

20· 

SOURCE: (2 .13) 

2-25 

HIGHEST MONTHLY TEMP. OF RECORD 

MEAN MIN. TEMP. 

LOWEST MONTHLY TEMP. OF RECORD 

TEMPERATURE REGIME 

MAKAWAO 

FIGURE 2-14 



evening breezes. Kona winds ( from the south) 

occur primarily in the winter months. 

E. Air Quality 

Ambient air quality in the Kamole Weir vicinity 

is affected primarily by dust from nearby pineapple 

fields. Ambient air quality in the vicinity of the 

other sites does not appear to be impacted by pollu

tants. 

Several locations throughout the State are 

monitored for air quality, and a summary for 1978 

is presented in Table 2-2. For Maui, sampling stations 

are located at Kahului and at Kihei. The Kahului 

site is located at the Kahului Shopping Center, in 

an area which includes Maui Electric Power Plant. 

The Kihei site is located at the Kihei Wastewater 

Reclamation Plant in a residential and rural community. 

Results from the table show that Kahului and 

Kihei average the highest for particulate matter of 

the sites sampled. This may be partly due to the 

high wind conditions experienced between the West 

Maui mountains and Haleakala and because much of 

the area is in sugarcane, portions of which are 

denuded at any given time. Kahului also exhibits 

the highest values of sulfur oxides, primarily because 

of its proximity to Maui Electric Power Plant. 
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TABLE 2-2 

StJtWIY CF AIR CUALin SNIPl:.I?G Sl'A:rlCHS - 24 llOUR SMPLING 
JAWARY 1 - CE:DtlER 31 1 ma 

Dept. Of Bacblra Pearl J<all.hi Ala Kahului, ltihti, Hila, Lib.le Bartlltll Point 

!!!!!EL ~ £llL. _!!L_ MoaM Wal.Nnalo Haul ..!!!!!L~ !!!!!!!. U!jht:mu&e 
PARl'ICUIAff! MAl'MR 

Pannl!ter'II 

Period ot salllllllllJ 
(a:a.1 12 12 12 12 12 12 12 10 12 12 

lbllller ot sanples 60 59 60 58 61 60 55 40 54 59 

RanJB of values 
(ug,'nil) 

14-53 22-127 20-81 27-80 21-79 15-61 44-154 16-160 13-169 22-124 

Ave~ of values 
(UCJi'iri3 I 

29 48 37 46 38 29 74 54 34 37 

No. ot tinu ,a.• 
eUll!l!dl!d 0 0 D 0 0 s 3 2 

~OOIES 

Pa.ramtter.s 

Period of llallt)ling 
(am.I 12 l2 12 12 12 12 12 12 12 

IUID!r of sant)ll!II 61 57 sa 57 61 55 55 54 56 

RanJB of valuu 
(119,'nilJ 

<5-44 <5-40 <S-74 <S-7 <S-5 <5-273 <5-45 <5-<5 <5-7 

Av.rage of valUl!II 18 <5 15 <5 <S 63 <S <5 <S 
(ug,in,l) 

No. of tila!s ,a;• 
uoteded 0 0 0 0 D 13 0 a 0 

CAll!QI IOCCII£ 

Pa.ra1111ter.s 

Period of supllng 
(m::111. I 12 

tlmtler of saq,lea 364 

Range of VlllUl!II 
(ug/1113) 

0-20. 7 

Awage of values 
(ugii,.J I 

3.125 

No. of tins ,a;• 
l!JtC!edl!d 19 

• Hawaii Air O,iall!;I 51:anduda 

PartiCIJlatetl - 100 ug/m3 carbcn Hr::rlCxide - 10 1n1:1tml 
Sulfur Oloaide - BO ugfml Oxidants - 100 ug;ml 
Nitrogen Diozide - 150 ug/1113 

~· 12.19] 
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F. Ambient Noise Levels 

Ambient noise levels were recorded at the sites, 

• It 1 using a Brue and Kjaer Sound Level Noise Meter. 

The existing ambient no i se environment is primarily 

dominated by sounds of wind. Noise levels at the 

Kamole Weir Site varied from 37-49 dBA, with peak 

levels of 57-59 dBA near the weir. 

the other sites varied from 37-40 dBA. 

Noise levels at 

The County of Maui has no specific noise level 

controls; however, ambient noise levels recorded in 

the project areas were well bel ow noise standards 

given i n Chapter 44B, Community Noise Control of 

Oahu, which may be used for comparison only. 

II. BIOLOGICAL CHARACTERISTICS 

A. Flora 

1. Project Sites 

A field reconnaissance of the sites was 

conducted in Ja nuary, 1981 . Flora at the Kamole 

Weir site include Christmas berry (Schinus ~

binthifolius } and roadside weeds. Kikuyugrass 

(Pennisetum clandestinum ) is the predominant grass 

at the Olinda site and eucalyptus (Eucalyptus 

robusta) trees surround the area. Kikuyugrass is 

also found at the Piiholo site, with clumps of 

gorse(~ europae us) and guava (Psidium guajava). 
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Refer to Appendix F for a full species list at 

each of the sites. 

2. Adjacent Areas 

The Kamole Weir site is located in an area 

identified as being in Vegetation Zone C1, (refer 

to Figure 2-15) [2.20). The Olinda site is in 

Vegetation Zone C2 and the Piiholo site lies 

in Vegetation Zone D2. 

3. Endangered Plants 

None of the plants observed on the project 

sites are listed as endangered species by the 

Federal Government [2.21). 

B. Fauna 

1. Project Sites 

A field reconnaissance was conducted in 

January, 1981. Avifauna seen on the project 

sites include upland and forest birds, all pri

marily introduced. Refer to Appendix F for a 

complete species list. 

The vegetation suggests the presence of 

the mongoose, as well as mice and rats. Refer 

to Appendix F for a complete listing. 

2. Adjacent Areas 

Avifauna and other animals found in adjacent 

areas are similar to those found on the project 

sites. 
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Lt.55 than ◄O inches i 
northeast trade-wind orl• 
gin, Summers arc too cool 
lo permil good planl 

Leu lhan 20 Inches; 
northeast lradc-wlnd od-
!in. Snon· frrquenl :and I may remain in 1hchcrcd 
pl le u 111 year . 

Topography uid 1oil1 Land USC Vegetation d1anctcris1ics &nd principal 1peclesl 

Coastal Oats and adj1ccnt · 
sloping lands. Lava. com• 
mon 

Irrigated 1uga.r anc, Ground cover sparse and conditions sunl-dcsert. Alprob,, 
1ruin1, wutc koa haole, and klu 1row well where !heir roots pcnctnlc around 

wa1cr. 1 lima and uhaloa are common shrubs. Annua I 1r:1.1,,n 
a11d her~• arc ,cucc uceJU l~lh:i,.ing rains. 

. 

Similar to zone A 
Irrigated sugar cane \'ci;clation similar lo zone A but plants mon: numerous ,nd 
below 1,200 lee!, pine• vigorous due to incrr.a.scd ninl1II. Annuals arc long~r lhed 
apple above; grazing, C:ictus and Lar11on11 often form dtnSI! 1tands. Doth perenn ial 
wule and annual 1n.sses occur. Annual bcrbs arc promintnl duun1 

and followin1 rainy periods. 

Gentle &nd steep slopes 
dluccted by deep gullies: 
high plue11ui. E:i:cellent 
soil 

Irrigalcd sugar une Doth tem11en.te and tropical species adaplcd, lhc former ,n-
llnd pinupplc where sonal, lhc l:aller prrennial. Guan is the prcdon1in1nt 1hnab ; 
lopognphy and aoils L111111111a and koa haole may form dense atands. Graun amt 
perm it. Gr:izlntt ftS• puturc legumes arc responsive and Jffllll ahnibs arc common. 
uittcd lo gullie1 and Herbaceous !orm, volunteer good gro1"th on dis1urbcd soils. 
poorer •~ii, This ,one formerly lore.sled. 

Steeper mountain gradi• 
ent.s and high plaleaus. 
Good soilJ uud for pu-
turn 

Rugged; toils leached, 
acid, poorly aerated 

Too cool for sugar Like 1onc C, this was once · forcslcd. Now mostly open grass• 
cane or pintapplc. l~nd bul nmnants or koa ud ohia lcbua occur. Aalii and 
Grazing is major use . puakc:iwc arc dominant shrubs. Gruse.a, · legumes, and othrr 

herbs generally form good stands. 

Non • irrl11alcd sugar Perennial ,hrubs :and i:rasses most abundant but commonly lo• 
unc: limited pine • in protein, minerals, and total dry mailer . Guan, La"lot10, 
apple. Grazing on and staghom fem grow proluselr in places re,1tictin1 other 
non-arable land vcgelalive growth. 

Rough topography. Soils 
lcicl, ohen boggy, have 
little available plant mal• 
ler. dctrcned silica, high 
organic matter 

Forest reserve provid• Nearly impenetrable lore,! or koa and ohia lchua accompanied 
ing main source of by lrec !ems and various low gro..,ing lems. Such loruu lack 
water !or islands. diversification of Ytgclalin typci and seed producing spccin 
Gruing in some cleu • 
cd portlonJ 

' 
Gentle gradient with 
sm:ill gulliu 

Gruina Orii:in:ally forested like ,one D1 but hea'I')' 1ruin1 hu left onlr 
rentn:ints. In cleared portions ·gnsses do well ' ,ut annuals do 
not persist because of bck of sunshine uid a dry scuon nccn• 
s:uy for scedini;. ShNbs arc scarce due to KTUing. 

High pl:aleau and gentle 
mountain slopes. Lava 
common . Soil thin but 
good in places 

Gruing 1-'ormcrly forested. Much now 011cn grassland. Where ~,in11 
not to severe, remnant stands or koa, 111amanl, :and naio ptr • 
siu, Aalil and puakcawc common where trees hl'fe diuppear-
ed. Herbs arc frequent but gruintr limits muimum toYtra1e . 

To1101n1phy steep. Soils 
liulc wcuhcrcd and make 
poor substrata for planls. 

Lava plcntifol 

National Park and Vcgelation similu .to 1onc E, bul spancr and more scrubby 
Forest Reserve; heavy bec:au,e of poorer soil and more rigorollll climale. Heavy gru-
grazing by feral sheep in11 in places hu uustd SCYUC denudation of both vc1clation 
and goats and soil. 

Sleep bul not l'\llfltd. Ash 
cones and laVll common. 
Snll rocky n 1d thin 

National Park and Lillie planl growth c1ccpt moss and licl,e11 a..uocialion. 
Forut Reserve 
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3. Sensitive Wildlife Habitat 

None of the animals seen or potentially 

present on the project sites are rare or en

dangered species. The native forest birds 

potentially present at the Olinda and Piiholo 

sites are considered common. 

III. ARCHAEOLOGICAL/HISTORICAL CHARACTERISTICS 

An archaeological surface reconnaissance was ~onducted 

on the project sites in January, 1981. No significant 

archaeologic or historic materials or sites were located 

during the reconnaissance. Refer to Appendix G for the 

archaeologic report. 

IV. SOCIO-ECONOMIC CHARACTERISTICS 

A. Population 

1. Existing 

The resident population of the combined 

service areas of the Makawao and Kula water 

systems for the years 1970 and 1980 is given 

in Table 2-3. The location of the .Census Tracts 

is shown in Figures 2-16 and 2-17. During the 

10-year period, Maui County as a whole showed 

a population increase of 54.8% (from 45,984 to 

71,191). Also refer to Appendix D. 
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TABLE 2-3 

RESIDENT POPULATION 

HAIKU - MAKAWAO - KULA, MAUI 

1970 - 1980 

Census Tract 1970 .l/ 1980 'l:_/ 

302 (Haiku-Pauwela) 2,067 3,567 

304 (Makawao) 4, 123 ) 
> 10,361 

305 (Paia) 1,665) 

303 (Kula) 2,124 5,077 

TOTAL 9,979 19,005 

.l./ U.S. Department of Commerce, Bureau of the Census.1972. 
1970 Census of Population and Housing, Census Tracts, 
Final Report, Honolulu SMSA. 

'!-_/ The State of Hawaii Data Book, 1981. Department of 
Planning and Economic Development, State of Hawaii. 
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2. Projected 

The State Department of Planning and Econo

mic Development (OPED) has requested that all 

agencies use the series II-F population projec

tion, as it is updated, in order to establish 

a uniform population planning base. The March 

1, 1978 revised population projection for Maui 

County in the year 1980 is 67,400 and in the 

year 2000 is 124,700 [2.22]. (Also refer to 

Appendix D.) 

B. Demographic Characteristics 

1. Ethnicity [2.23] 

According to the OEO 1975 Census Update 

Survey for Maui County, the majority of persons 

living within the Northeast Maui District (Census 

Tracts 301, 302, 304, 305, and 306) were part

Hawaiian, Caucasian, or Japanese. This was 

also true for the Kihei-Kula District (Census 

Tracts 303 and 307). Refer to Table 2-4. 

2. Age-Sex Distribution [2.24] 

Out of an estimat·ed study population of 

10,775, the largest age groups in the Northeast 

Maui District were 5-9 (10.9%), 10-14 (11.5%), 

and 15-19 (10.0%). The largest age groups in 

the Kihei-Kula District were 10-14 (10.3%), 

20-24 (7.4%), and 25-29 (8.5%). Refer to Figure 

2-18. 
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TABLE 2-4 

ETHNICITY BY DISTRICT 

Northeast Kihei - Wailuku-
Total Maui Kula Kahului Waikupu Lahaina Molokai Lanai 

% % % % % % % % 

Black, Negro 0. 1 o. 1 0.6 o.o o.o o.o o.o 0.0 

Caucasian, Not Portuguese 21.3 19.6 48.9 6.3 12.4 37.4 6. 1 6.4 

Portuguese 4.4 9.6 5.0 3.7 4.8 1.2 0.6 0.9 

Chinese 0.7 0.4 1.6 0.7 1.0 0.2 0.2 o. 1 

Filipino 15.3 11.4 3. 1 24.7 9.4 11. 4 27.5 46.5 

Hawaiian 1.6 1.7 1 .o 0.6 1.5 1.6 3.9 3.2 

Part-Hawaiian 21.4 24.4 17.7 11.6 20. 3 19.5 46.7 17.5 

Japanese 25.1 17.8 14. 1 38.9 40. 7 22. 1 9.8 16.2 

Korean 0.3 0.4 0.2 0.7 0.2 0.2 0.2 1.0 

Puerto Rican 0.4 0.9 0.0 0.7 0.4 0.0 0.2 0.3 

Sanoan o. 1 0.1 0.2 o. 1 0.1 o.o o. 1 o.o 

Mixed ( not Part-Hawaiian) 8.6 12.4 7.0 11. 1 8.3 5.6 4.6 7.8 

other 0.7 0.9 0.5 0.8 0.9 0.9 0. 1 o. 1 

refused/don't knCM o. 1 0.3 o.o 0.1 o.o o.o 0.1 o.o 

Base (est. pop.) 59,661 10,775 9,347 11,186 10,810 9,278 5,815 2,450 

Source: [2.23] 
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c. 

The sex distribution for the Northeast 

Maui District was• 49.1% males to 50.9% females 

in 1975. For the Kihei-Kula District the sex 

distrib u tion was 51.4% males to 48.6% females. 

Also r efer to Figure 2-18. 

3. Education [2.25] 

Of an estimated study population of 5,438 

that contained persons 25 years of age or older, 

60% in the Northeast Maui District had received 

a high school diploma, while 40% had not. These 

figur e s compared with 78.3% and 21.7%, respective

ly, for the Kihei-Kula District (study population 

of 5,687). 

Employment and Income 

l • Employment 

A study conducted by the State Department 

of Labor and Industrial Relations covered the 

period from 1964 to 1975 [2. 26]. Employment 

trends for one area within the combined service 

area of the the water treatment plants is sum

marized as follows: 

Haiku-Pauwela (Census Tracts 302-305) 

This area showed Retail and Services 
being the primary industries, each represent
ing about 28% of the employees in 1975. 
There were 896 employees, reflecting a 
decrease of 72.9% of persons employed between 
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1964 and 1975. This loss was tremendous 
in the areas of Manufacturing, a loss of 
2,007 employees, and in Agriculture, a 
loss of 636 employees. 

The 1975 OEO Census Update Survey determined 

the industry of the employed population age 16 

and older. For the Nor the as t Maui District the 

primary industries listed were service { 26. 2%), 

agriculture {18.1%), and retail (16.3%), out 

of a sample population of 4,093. For the Kihe i-

Kula District Cs ample population of 4,260) the 

main industries listed were service (32.3%), 

construction (21.4%), and retail (16.6%), with 

9.1% for agriculture. 

Those persons in agriculture could work 

for the sugar or pineapple plantations, or for 

vegetable and flower farms in the area between 

Makawao and Keokea (including Olinda and upper 

and lower Kula). 

"The exact number of farms or farmers 

( in this area) differs depending on how they 

are classified. This is partially due to the 

difficulty of defining part-time farmer from a 

full-time farmer or by distinguishing between 

land dedicated to agriculture for tax purposes 

that is actively farmed versus that minimally 

farmed to meet the legal tax requirements. It 
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is further complicated in that the Kula agr icul

ture statistics are reported only as part of 

Maui/Molokai/Lanai." (2. 27 ] 

Despite this, the Makawao-Pukalani-Ku l a 

General Plan identified 136 farms in the area, 

based on the farms identified in the 1972 Land 

Inventory Report prepare d by OPED. 

Table 2-5 i l lustrates overall employment 

and unemployment trends for the island of Maui 

from 1970 through 1980. The data shows that 

there was a relatively high percentage of the 

work force unemployed from 1~71 to 1976. Then 

1977 showed a significant decrease i n the un

employment rate, which appeared to have been 

maintained through 1980 [2.28]. 

2. Income (2.29] 

Household incomes in the Northeast Maui 

District ranged from under $2,000 to $25,000 

or more, with half (50.8 %) falling between 

$12,000 and $25,000 or more . Another sizable 

portion (38.6%) fell rather evenly between $2,000 

and $11,999. 

Household incomes in the Kihei-Kula District 

also ranged from under $2,000 to $25,000 or 

more, with over half (59.1%) falling between 
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YEAR 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

Source: [2.28] 

TABLE 2-5 

ISLAND OF MAUI 

CIVILIAN LABOR FORCE 
( 1970-1980) 

AVERAGE ANNUAL 
EMPLOYED UNEMPLOYED % UNEMPLOYED 

16,050 1,200 7.0 

16,770 1,450 8.0 

17,600 1,800 9.3 

18,650 1,750 8.7 

19,400 1,850 8.8 

21 , 1 00 2,100 9.0 

22,300 2,450 9.9 

24,400 1,850 7.0 

24,750 1,800 6.9 

25,650 1,550 5.7 

26,900 1,500 5.3 
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v. 

$10,000 and $25,000 or more. The mean household 

income in the Northeast Maui area was $12,260 

and the median was $13,300. The mean household 

income in the Kihei-Kula area was $17,040 and 

the median was $14,980. 

INFRASTRUCTURE 

A. Electrical and Telephone Services 

Existing overhead electrical and telephone lines, 

which may serve the proposed sites, are located 

along Baldwin Avenue for the Kamole Weir Site (an 

existing MECO substation is located at the Kamole 

Weir Site) and along Olinda and Piiholo roads for 

the other two sites. Final design will be coordinated 

with Maui Electric Company and Hawaiian Telephone 

Company, who will review and approve aspects of the 

the plans prior to government approval of the project 

plans. 

B. Waste Disposal 

Disposal of dewatered waste wate r residue will be 

required as a routine procedure. 

c. Public Facilities 

1. Fire 

A fire station located at Makawao, which 

is equipped with 1 large and 1 small fire engine, 

would service the sites. There are approximately 
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4 men to each shift and the response time to the 

sites is estimated at about 5-15 minutes. The 

nature of the proposed project involves minimal 

fire potential and is not expected to require 

assistance from the Fire Department. 

2. Medical 

The only medical service which would be 

affected would be emergency care. As previously 

stated, the nature of the proposed project 

should require negligible medical service. 

Emergency medical service to the proposed 

project sites would be provided by first phoning 

911. There is an ambulance stationed at Makawao, 

which could be dispatched to either of the sites 

within 5-15 minutes. The ambulance is always 

staffed with at least 1 paramedic (MICT - Mobile 

Intensive Care Technician) who is in constant 

communication with a physician at Maui Memorial 

Hospital. If the case can be stabilized in the 

field, then transport to Maui Memorial Hospital 

is not necessary. If, however, it is determined 

that the case should be transported to the 

hospital, then transit time (excluding field 

treatment time) is estimated at 20-40 minutes. 

2-43 



3. Police 

The central Maui area has 10 beats servicing 

approximately 3 42 square miles. One of those 

beats would service the three proposed project 

sites, which is part of an area extending approxi

mately from Baldwin Avenue in Paia, to the top 

of Haleakala, and over to Kanaio. This one 

beat is comprised of one patrol car manned 

by one patrol officer. Each of the treatment 

facilities will be secured by perimeter fencing 

and locked buildings. Additional police sur

veillance of the completed facilities should 

not be required. 

4. Schools 

Though there are several public schools 

located within the s ervice area of the treatment 

facilities, none is within the immediate vicinity 

of any of the proposed project sites. Makawao 

Elementary and Intermediate is located near the 

intersection of Baldwin Avenue and Makawao Avenue, 

approximately 1. 7 miles from the Kamole Weir and 

over 4 miles from either of the other two sites. 

Seabury Hall, a private school, is located about 

2 miles from the Olinda site, on Olinda Road. 

Also refer to Table 2-6. 
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AREA 

Haiku Pauwela 

Makawao 

Pukalani 

Kula 

TABLE 2-6 

PUBLIC SCHOOLS 

HAIKU - MAKAWAO - KULA AREAS 

MAUI, HAWAII 

SCHOOL 

Haiku School 

Makawao School 

Pukalani Elementary School 

Kula Elementary School 
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D. 

5. Parks and Recreation 

As shown in Table 2-7, there are several 

parks and recreation facilities in the region 

surro u nding the 3 project sites. The Olinda 

site is located within 1/2 mile of Waihou Spring 

Reserve, an 84-acre State-owned parcel which 

contains picnic areas. The Piiholo site is 

locate d within 1/4 mile of Makawao Forest Reserve, 

a 2,093-acre State-owned forest reserve which 

allows hunting. The Kamol e Weir site is located 

about 1 mile from Haliimaile Park, a 5.2-acre 

County-owned neiqhborhood park. 

Access and Traffic. 

1. Access 

To gain access to the proposed Olinda Reser

voir or Piiholo project sites from Kahului, one 

would take Route 36 (Hana Highway) to Route 37 

(Haleakala Highway) and then Route 40 (Makawao 

Avenue). Once on Route 40, one would then take 

Olinda Road (Route 39) mauka up to Olinda Reser

voir. The approximate distance from Kahului 

is 18 miles. For the Piiholo Site, one would 

continue a little further along Makawao Avenue 

and then turn mauka on Pii h olo Road for 1 . 5 

miles. At Ehu Road, one wo u ld go left and 
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D 
0 TABLE 2-7 

0 PARKS AND RECREATION FACILITIES 

NAME ~HIP ACRES FACILITIES 

0 Makawao School Parle County 3.4 Playfield 

D 
Makawao Parle and 
Mayor F.ddie Tc1n 
Merorial Center County 2.9 & Baseball, football, 

13.7 horseback riding, 

0 social center, gym 

Makawao Rodeo Arena Private 2.0 Horseback riding, 

0 
rodeo 

Makawao Forest Reserve State 2,093 Hunting 

0 Waihou Spring Reserve State 84.0 Picnic 

Pukalani Parle and 

0 
Canmunity Center County 5 acres Basketball, baseball 

presently, and social center 
25 acres 
total 

D Baldwin Polo Field Private N/A Horseback riding, 
polo 

D Kula Botanical Garden Private 8.2 Garden - native and 
introduced plants 

D Kula School Park State 6.9 Playfield, basketball 

Harold F. Rice Park County 3.8 Picnic 

D Keokea Ball Park County 4.2 Picnic, baseball 

0 
Haleakala Nat 1 1 Parle Federal 20,246 Hiking, picnic, 

camping 

Kula Game Management 

0 Area* State 5,938 Hunting, hiking 

Kahikinui Game 

D 
Management Area* State 13,184 Hunting, hiking 

Polipoli Springs 
State Rec. Area State 2. 0 Hiking, picnic, 

D camping 

* Within Forest Reserve 
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follow it to t he end, about 1.2 miles. The 

approximate distance of the Piiholo Site from 

Kahului is about 16 miles. Approximate transit 

times from Ka h ului to these sites a re 40-50 

minutes. 

Access to the Karnole Weir site can be 

gained via two routes from Kahului. One would 

be to continue on Hana Highway past its junction 

with Haleakala Highway until Hana Highway meets 

with Baldwin Avenue (Route 39 ) , and continue 

mauka along Baldwin Avenue to the project site -

about a 12 mile drive from Kahului. The other, 

and possibly more desirable route, would be to 

take Haleakala Highway to Haliirnaile Road, 

then travel along Haliimaile Road to Baldwin 

Avenue. The approximate mi le age from Kahulu i 

by this route is 11 miles. 

2. Traffic. 

Makawao Avenue is a two-lane roadway in 

good condition. It is a Federal Aid Secondary 

County (FASC) road. Average daily traffic (ADT) 

in 1973 along Makawao Avenue was 3,450 - 4,123 

vehicles per day. 

A recent 24-hour traffic count at the 

intersect ion of this roadway with Baldwin Avenue 

and Olinda road is presented in Table 2-8. 
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TABLE 2-8 

24-HOUR TRAFFIC COUNT 
MAKAWAO AVENUE, BALDWIN AVENUE AND 

OLINDA ROAD INTERSECTION 

APRIL 1 0-11, 1979 

Entering Leaving 
Intersection Intersection 

Makawao Avenue 
East Leg 1,825 1,946 
West Leg 3,380 3,266 

Baldwin Avenue 2,396 2,310 

Olinda Road 637 716 

Source: State Department of Transportation, Wailuku, 
Maui. 1980. Personal communication. 
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E. 

Traffic counts taken by the State Department 

of Transportation along Makawao Avenue show 

little, if any, increase between 1976 and 1979 

in traffic vo l ume during the afternoon peak 

hour. [2.30] 

Baldwin Avenue, Olinda Road, and Piiholo 

Road are two-lane roadways in good condition. 

Ehu Road is a two-lane rqad in fair condition. 

ADT counts are not available for these roads. 

All-weather access roads will be provided to 

each of the water treatment plants. 

Shopping Opportunities 

The residents of Makawao and Pukalani are served 

by several stores, concentrated primarily at the new 

Puka lani Terrace Center in Puka lanL Th is 15-store 

shopping complex contains a supermarket, clothing 

stores, and a hardware store, for example. There 

are also gas stations nearby. In addition, residents 

may patronize three shopping malls between Kahului 

and wailuku, as well as downtown Wailuku stores. 
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SECTION 3 

THE RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS, 
POLICIES AND CONTROLS FOR THE AFFECTED AREA 

I. EXISTING LAND USE 

A. Project Sites 

The proposed location of the Makawao WTP is in 

the immediate vicinity of the existing Kamole Weir 

of Wailoa Ditch owned by East Maui Irrigation Co. 

The proposed Lower Kula WTP site is presently 

used as pasture, and is privately owned. The Upper 

Kula WTP site consists of vacant land adjoining the 

Olinda Reservoir. 

B. Island of Maui 

Existing land use on the island of Maui, as of 

1972, is shown in Table 3-1. 

II. STATE LAND USE DESIGNATIONS 

The three proposed sites are within a State Land Use 

designation of Agriculture [3.1]. One of the alternate 

sites for the Lower Kula WTP ("Piiholo Site 2") is also 

within Agriculture, while the other ("Piiholo Site 3") 

is within a designation of Conservation. 

In order to develop Piiholo Site 3, which is within 

the Makawao Forest reserve, a Conservation District Use 

Application (CDUA) would have to be filed. 
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TABLE 3-1 

EXISTING LAND USE 

ISLAND OF MAUI: 1972 

Land Use.!/ 

Residential 

Manufacturing 

Manufacturing Services 
and Warehousing~/ 

Commercial ]/ 

Services!/ 

Social and Cultural 11 

Recreation!/ 

Agriculture 

Transportation l/ 

Unused Open Space Areas!/ 

TOTAL 

Acreage 

17,292 

774 

657 

233 

30,986 

1,302 

18,778 

197,900 

776 

221,534 

490,234 

l/ Excludes public streets and highways. 

Percent 

3.53 

0.16 

0. 13 

0.05 

6.32 

0.26 

3.83 

40.37 

0. 16 

45.19 

100.00 

II Includes warehousing, construction services, and public 
ut ili tes. 

1/ Retail and wholesale trade. 

!/ Includes commercial amusement and recreation, hotels, 
military installations, government offices, parking, 
cemeteries, personal services, business and repair 
services, professional services, and finance, insurance 
and real estate. 

11 Educational, cultural and religious. 

!/ Excludes commercial amusement and recreation services. 

l/ Includes airports, docks, and land transportation 
facilities. 

!/ Includes vacant land, forest reserve, lakes, steep 
land, and undedicated streets. 

Source: Department of Planning and Economic Development, 
State of Hawaii. The State of Hawaii Data Book: 
1980. Table 132, page 157. 
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III. MAKAWAO-PUKALANI-KULA GENERAL PLAN 

The proposed Piiholo and Olinda sites are located in 

an area designated as nGeneral Agriculture" by the Makawao

Pukalani-Kula General Plan [3.2]. The Kamole Weir site 

is not within the general plan boundries. 

IV. COUNTY GENERAL PLAN [3.3] 

The General Plan of the County of Maui sets forth ,the 

County's broad policies for long-range development. It 

consists of ( 1) general objectives expressing the common 

wishes and aspirations of County residents and (2) policies 

which will have to be carried out in order to attain each 

objective. 

Under the category of Utility and Facility systems, 

the plan presents the objective and policies with regard 

to water. Refer to Table 3-2. The proposed water treat

ment plants will assist the County in attaining the first 

two policies. 

V. COUNTY ZONING 

For lands outside of the Urban - and Rural State Land 

Use districts, 

ordinances. 

are followed. 

Agriculture. 

the County of Maui has no specific zoning 

Instead, the State Land Use designations 

Thus, the nzoning" for the three sites is 
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OBJECTIVE: 

TABLE 3-2 

WATER OBJECTIVE AND POLICIES 
MAUI COUNTY GENERAL PLAN 

1. To provide an adequate supply of domestic and 
irrigation water to meet the needs of our people. 

POLICIES: 

1. Support water supply services 
which historically experience 
problems. 

to those areas 
critical water 

2. Meet or exceed Federal quality standards in 
our potable water. 

3. Create systems to provide better fire protec-
tion. · 

4. Limit growth act i vi t ies to existing water supply 
and expend the supply of water wisely. 

5. Minimize moratoriums on water supply in areas 
used for resident housing. 

6 . Support expeditious action on bills providing 
for replacement of inadequate water transmission 
systems. 

7. Encourage cost sharing programs with private 
developers in the expansion of our water supply. 

8 . Seek new sources of water by exploration in 
conjunction with ot h er government agencies. 

9. Maintain the right to manage our transmission 
and deliverance systems at the County level. 

10. Develop sufficient water supply during drought 
seasons so as to keep agricultural activities 
viable. 

11 . Maintain a balance between visitors and resi
dents in the consumption of water. 

Source: [3.3] 
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VI. STATE AGRICULTURAL LANDS DESIGNATIONS [3.4) 

In 1977 a soil classification system was adopted by 

the State Board of Agriculture. This classification de-

lineates those lands of the State which are of agricultural 

importance and categorizes agricultural lands into three 

classes. The three classes are as follows: 

Prime Agricultural Land - Land which has the soil 
quality, growing season, and moisture supply 
needed to .produce sustained high yields of crops 
economically, when treated and managed according 
to modern farming methods. 

Unique Agricultural Land - Land that has the special 
combination of soil quality, location, growing 
season, moisture supply, and is used to produce 
sustained high quality and high yields of a 
specific crop when treated and managed according 
to modern farming methods. 

Other Important ASricultural Land - Land other than 
Prime or Unique Agricultural Land that is also 
of statewide or local importance for agricul
tural use. 

Soils at the Kamole Weir and Piiholo sites are clas

sified as Prime Agricultural Land. Soils at the Olinda 

site are classified as Other Important Agricultural Land. 

VII. OTHER GOVERNING PLANS AND POLICIES 

A. Safe Drinking Water Act, 1974: 
3.8} 

[3.5; 3.6; 3.7; 

The Safe Drinking Water Act of 1974 (P.L. 93-523) 

designates the Federal Government (Environmental Pro

tection Agency or EPA) as having primary responsibility 

of establishing national standards. The states are 

3- 5 



responsible for enforcing the standards and otherwise 

supervising public water supply systems and sources 

of drinking water. A pub lie water system is defined 

as providing piped water for human consumption and 

that it has at least 15 service connections or regu

larly serves at least 25 people. 

This Act provides for: 

Establishment of primary regulations for 
the protection of the public health; 

Establishment of secondary 
relating to the taste, odor, 
of drinking water; 

regulations 
and appearance 

Measures to protect underground drinking 
water sources; 

Research and studies regarding health, 
economic, and technological problems of 
drinking water supplies. Specifically 
required are studies of viruses in drinking 
water and contamination by cancer-causing 
chemicals; 

A survey of the quality and availability 
of rural water supplies; 

Aid to the States to improve drinking 
water programs through technical assistance, 
training of personnel, and grant support; 

Citizen suits against any party believed 
to be in violation of the Act; 

Record-keeping, inspection, issuance of 
regulations, and judicial review; 

A ls-member National Drinking Water Advisory 
Council to advise the EPA Administrator 
on scientific and other responsiblilities 
under the Act; 
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A requirement that the Secretary of Health, 
Education, and Welfare ensure that standards 
for bottled drinking water conform to the 
primary regulations established under the 
Act - or to publish reasons for not doing 
so; and 

Authorization of appropriations totaling 
$156 million for fiscal year 1975, 1976, 
and 1977. 

Primary standards were designed to provide maximum 

feasible protection of the public health, utilizing 

the best treatment methods generally available, with 

cost as a consideration. The standards are ultimately 

to include maximum cont arni nant levels, treatment 

techniques, and criteria for operation, maintenance, 

siting, and intake of public water supply systems. 

Secondary standards will also be prescribed 

for taste, odor, and appearance of drinking water, 

including sodium and total dissolved solids in the 

water. Secondary standards are to be enforced at 

the discretion of the individual states. 

The proposed water treatment plants are being 

designed to comply with the Safe Drinking Water Regu

lations. 

B. State Department of Health, Chapter 49, Potable 
Water Systems [3.9) 

These regulations were adopted by virtue of 

Chapter 340E, Hawaii Revised Statutes, the purpose 

being to establish drinking water quality standards. 
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These standards are based on standards and guidelines 

developed due to enactment of the Safe Drinking Water 

Act (P.L. 93-523). P.L. 93-523 sets the parameters 

for inorganic and organic chemicals and for such fac

tors as turbidity a nd coliforms. Inorganic and organic 

chemicals and coliforrns are monitored by the State 

Department of Health and turbidity is monitored by the 

County. Refer to Appendices A and C for additional 

information on standards and source water quality. 

c. State Enviro nmental Policy Act [3.10] 

The purpose of the State Environmental Policy 

Act is to promote efforts which will prevent damage 

to the environment and stimulate the health and wel-

fare of Hawaii t s residents. The Act consists of: 

(1) the environmental policy of the State to guide 

its programs, au tho ri ties, and use of resources~ 

and guidelines to be considered by all agencies in 

the development of their programs. The following 

is a discussion of relevant policies and guidelines: 

Environmental Policy -

(1) "Conserve the natural resources, so that 
land, water, mineral, visual, air and other 
natural resources are protected by controlling 
pollution, b y preserving or augmenting natural 
resources, and by safeguarding the State• s unique 
natural environmental characteristics in a manner 
which will foster and promote the general welfare, 
create and maintain conditions under which man 
and nature can exist in productive harmony, 
and fulfill t h e social, economic, and other 
requirements of the people of Hawaii." 
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This project is proposed by the county of 

Maui in order to meet the requirements mandated 

by the Federal Safe Drinking Water Act. The 

existing water supply for the areas to be served 

by the project, requires treatment. 

Guidelines 

(2)(A) "Encourage management practices 
which conserve and fully utilize all natural 
resources." 

Implementation of the proposed projects 

will improve the quality of potable water in 

the service area. 

( 10) (B) "Provide for expanding citizen parti
cipation in the decision making process so it 
continually embraces more citizens and more 
issues." 

Th is EIS was prepared in accordance with 

Chapter 343, HRS, which provides for two public 

review periods. 
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I. 

SECTION 4 

ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATIVE 
MEASURES TO MINIMIZE ADVERSE IMPACTS 

INTRODUCTION 

This section discusses the anticipated environmental 

impacts from the construction of the water treatment plants. 

The environmental impacts are discussed under primary 

and secondary impacts, including short-term and long-term 

impacts. 

Primary impacts result directly from a proposed pro

ject, and can be separated into short-term and long-term 

impacts. Short-term primary impacts are construction-

related, lasting no longer than the construction period. 

Long-term primary impacts last for the entire life of 

the project and are directly related to the implementation 

of the project. 

Secondary impacts are those which may be indirect 

results of the proposed project. Anticipated short-term 

secondary impacts are those which may result ciur ing con

struct ion and anticipated long-term impacts are those 

which may indirectly result from implementation of the 

proposed project. 

The anticipated environmental impacts from the con

struction of the three treatment plants will be discussed 

together, because, they will use similar processes and 

will have similar environmental impacts. 
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II. PRIMARY IMPACTS OF THE PROPOSED PROJECTS 

This discussion presents factors which are expectea to 

be affected directly from the proposed projects. Discussion 

of each parameter will include anticipated short-term and 

long-term impacts resulting from the proposed projects. 

A. water Quality 

1. Short-term Impacts 

During construction of the treatment fa

cilities, precautions will be taken to prevent 

contamination of the existing potable water 

system. These precautions will include adherence 

to approved grading plans, which will divert storm 

water from the denuded areas away from the exist

ing structures, Dust generated during clearing 

and grading activities will be control led in the 

field by appropriate water sprinkling. 

A routine refuse program wi 11 be maintained 

at all times during construction to control 

litter, Completely contained chemical toilets 

will be provided for the construction workers, 

and the contractor will dispose the waste accord-

ing to County and State regulations. Potential 

contaminants, such as fuel and lubricants, will 

be stored in areas that would not endanger the 

water supply should spillage occur. 
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8. 

2. • Long-term Impacts 

The proposed water treatment plants are 

being constructed to comply with Federal and 

State water regulations for potable water. As 

previously stated, the existing water supply for 

the service area requires treatment, particularly 

for coliforms and turbidity. Implementation 

of the treatment plants will have a long-term 

beneficial impact on the potable water quality 

of the service area. 

Air Quality 

1. Short-term Impacts 

Dust will be generated during construction 

and site preparation. Dust will be mitigated 

in the field using appropriate water sprinkling 

methods and this will be a condition in the 

contract document. To also minimize dust and 

potential erosion, only those areas necessary 

for the construction will be cleared, 

Exhaust from construction equipment are 

expected to have an insignificant impact on 

ambient air quality. These emissions will 

be of short duration, lasting only for the con

struction period , 
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c. 

2. Long-term Impacts 

Once the proposed treatment facilities have 

been completed, the only potential air pollutants 

would be from the equipment and the chemicals 

used in the treatment process. These pollutants 

are expected to have a negligible effect on the 

ambient air quality. 

As a part of each treatment plant, chlorine 

tanks will be stored with in the facility. These 

tanks will be part of the automated portion of 

the plant for the chlorination process of the 

tr ea tm e n t • A ch l o r i n e de t e ct ion s y s t em w i l l 

be provided to detect leaks, and the personnel 

will be provided with gas masks. The potential 

for chlorine leakage is anticipated to be low 

and personnel will receive the necessary training 

on how to store and change tanks to further . 

minimize the potential for a leak. 

Noise 

1. Short-term Impacts 

During site preparation and construction 

of buildings, an increase of ambient noise levels 

is inevitable. Noise levels generated by con

struction machinery, which can be expected during 

construction, are present in Figure 4-1. 
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FIGURE 4-1 

CONSTRUCTION EQUIPMENT NOISE RANGES 

NOISE LEVEL (dbA) AT 50 FT 
60 70 80 90 100 

COMPACTERS (ROLLERS) H 
V) FRONT LOADERS I I 

~ I I 
1-4 

I I t!) BACKHOES 
ffi I I 

t!) 

TRACTORS I I z z 
0 

~ 
I I 

1-4 

~ SCRAPERS, GRADERS I 
I a I PAVERS H 

i TRUCKS I I 
I I 

~ CONCRETE MIXERS I I 
I I 

1-4 
(I) 

H fg ~~ CONCRETE PUMPS 
>-cH 

0 c:: ..J 
[52 ;; CRANES (MJVABLE) I I 

I I 

~ CRANES (DERRICK) H 

I i PUMPS 1-1 
I 1-1 0 GENERATORS I 

18 1-1 I I 
IJ.l ~ 

I I ~ ca.1PRESSORS I I 

bi PNEUMATIC WRENQ-IES H 
;~ JACK HAMMERS AND ROCK DRILLS I I 

I I 

1-4 :::::i 
I I @' PILE DRIVERS (PEAKS) I I 

a: VIBRATOR I I 

§ I I 

SAWS I I 
I I 

Note: Ba&ed on Limited Available Data Samples 

110 

Source: Noise From Construction Equipment and Operations 
Building Equipment, and Horne Appliances, EPA, 1971 
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All of the proposed plant sites are located 

sufficiently far enough from residential areas 

that construction noise impacts, especially in 

this agriculturally oriented area, are not expec

ted to be a problem. Furthermore, the contractor 

will take the necessary precautions to mitigate 

machinery noise levels by ensuring that mufflers 

on all equipment are in proper operating condi

tion. This increase in ambient noise will be 

temporary, lasting only for the construction 

period. 

2. Long-term Impacts 

Once the proposed plants have been completed, 

equipment expected to generate significant levels 

of noise are air compressors, backwash and feed 

pumps. When operating, the noise level adjacent 

to the equipment will be about 85 dB. Approxi

mately 70-75 feet away the noise level would 

be about 70-75 dB; however, this level would 

be for an unobstructed situation. Since the 

compressors, backwash and feed pumps wi 11 be 

enclosed with in a structure, the levels would 

be considerably less; insulation within the 

building also can be provided to further minimize 

noise levels external to the structure. 
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D. Geology, Soils, and Mineral Resources 

1. Short-term Impacts 

The proposed treatment plants essentially 

will be constructed on level grades and grading 

will be kept to a minimum by terracing. The 

overall geology, therefore, will be unaffected by 

construction. Concern regarding geology involves 

the island of Maui being in Seismic Zone 2. 

Design and construction of the structures will 

consider this as appropriate mitigative measures. 

The only potential for increased erosion 

because of the proposed facilities would be 

during clearing and grading; however, grading 

will divert run off patterns away from structures 

and will not be so great to result in significant 

eras ion of existing soi ls at the site, Once 

the structures are in place, denuded areas will 

be revegetated, as necessary, to mitigate poten

tial future erosion. 

2. Long-term Impacts 

The long-term erosion patterns and soil loss 

due to the proposed projects are not expected 

to differ significantly from existing patterns . 
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E. 

The only mineral resource recorded for the 

Haleakala area is augite. The proposed plants 

should not af feet such deposits, because the 

nearest deposits of the mineral have been found 

along the road just below the summit of Haleakala, 

and just south of the boundary fence of Haleakala 

National Park near the lower edge of the Park 

housing area [Macdonald and Abbott, page 411.) 

Biological Resources 

1. Short-term Impacts 

The majority of the vegetation found during 

the biological survey consists of common species 

of plants found throughout the state; none are 

considered endangered. Removal of this vege ta-

tion will not be significant nor can the site 

be considered a critical wildlife habitat. 

No endangered species of birds or mammals 

were found on the sites. Native birds and mammals 

may visit the mauka areas, but the sites do not 

offer suitable habitats. Also, during construc

tion, fauna in the immediate vicinity of the 

construction activities will avoid the sites 

and return upon completion of the construction. 
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F. 

G. 

2. Long-term Impacts 

Completion of the projects should not ad

versly affect the flora and fauna of the project 

sites. Long-term adverse environmental impacts 

to the flora and fauna from the operation of 

the treatment plants will not be significant. 

Archaeological and Historic Resources 

1. Short-term Impacts 

The absence of archaeological sites precludes 

any short-term adverse environmental impacts. 

2. Long-term Impacts 

The absence of archaeological sites precludes 

any long-term adverse environmental impacts. 

Electrical 

l. Short-term Impacts 

Problems with providing electrical service 

to the proposed plants are not anticipated. 

Both the design and construction will be closely 

coordinated with Maui Electric Company to assure 

that potential conflicts have been considered 

and resolved. 

2, Long-term Impacts 

Additional cost to the consumer because 

of these proposed projects is not expected to 

be discernable. Electrical costs incurred by 
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the proposed projects are a necessary aspect 

of the proposed design to meet Federal and 

State regulations for potable water. 

Access and Traffic 

1. Short-term Impacts 

During construction there will be a brief 

period of impact to existing traffic patterns, 

as construction equipment is transported to 

each site. However , this phase will be completed 

during off-hours to mi nimize input. If safety 

in traffic flow becomes a consideration, then 

police assistance wil l be requested. 

Once the large equipment is at the site, 

there will be no alteration of existing traffic 

patterns and the only routine traffic during 

construction would be generated by the construc

t ion workers themselves. Anticipated impacts 

resulting from this traffic volume are expected 

to be negligible. 

2. Long-term Impacts 

Upon completion, the plants will require 

daily checking and the occasional delivery of 

chemicals. The amount of traffic generated by 

the operation of the treatment plants will be 

neg lig ib le. 
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None of the sites are currently public areas, 

nor are they areas through which access must be 

maintained to reach public areas. Except for the 

treatment facilities themselves, which will be 

secured by perimeter fencing, continued access 

can be gained throughout the area. Therefore, 

no substantial short-term or long-term impacts 

to existing access patterns are anticipated. 

I. Emergency Services 

Fire, medical, or police services should not 

significantly be affected either for the short-term 

or the long-term. As stated in · Section 2, the Makawao 

Fire Station, which also houses the ambulance, can 

respond to the sites within 5-15 minutes. Security 

for the facilities will be provided both during con

struction and after completion, so additional police 

patrols to the site should not be required. 

J. Schools 

The proposed projects will not have a short- or 

long-term environmental impact on schools. 

K. Parks 

The proposed projects will not have a short- or 

long-term impact on parks. 
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Waste Disposal 

1. Short-term Impacts 

Construction wastes wi 11 be disposed of at 

the County-operated sanitary landfill. 

2. Long-term Impacts 

The operation of the water treatment plants 

generates sludge during the treatment process. 

The ultimate disposal of the sludge will be 

a County-operated sanitary landfill. 

Economic 

1. Short-term Impacts 

The construct ion of the treatment plants 

will undoubtedly be phased due to high capital 

cost of such an undertaking and it is anticipated 

that the Makawao Treatment Plant will be started 

first and the Kula Treatment Plants started as 

funds become available. 

Based on present costs, t he Makawao Treatment 

Plant will have a stimulatory effect on the local 

construction industry; the effect will be about 

$3,445,000 (Phase 1) X 1.7 = $5,856,000. The 

estimated construction costs for the Lower and 

Upper Kula water Treatment Plants are $5.3 million 

and $2.8 million respectively. 
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2. Long-term Imp-acts 

The operation of the treatment plants will 

entail manpower, material and energy costs, 

The exact costs are presently unknown and can 

only be determined after the treatment plants 

have been in operation for a given period of 

time. However, estimates have been made and 

discussed under secondary impacts. 

III. SECONDARY IMPACTS 

A. Land Use and Water Resources 

The objective of the construction of the three 

water treatment plants is to treat existing water 

supplies to meet current State and Federal drinking 

water standards, No new water sources will be deve

loped as a result of this project and, therefore, 

there will not be a stimulus for growth. 

The future land use for the water service area 

served by the treatment plants is being guided by 

the County General Plan (1980), Makawao-Pukalani

Kula General Plan ( 1974), and the proposed Makawao

Pukalani-Kula Community Plan (October, 1981). 

Essentially, the concepts articulated in the 1974 

Makawao-Pukalani-Kula General Plan for agriculture 

are retained in the proposed Makawao-Pukalani-Kula 
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Community Plan. For example: the enhancement, ex-

pans ion and protection of present and future agricul

tural lands have been retained; the plan discourages 

land speculation and "large estate subdivisions;" 

and the plan supports the development of an agricul

tural park. 

The future policy regarding water source develop

ment, transmission, and competing uses of water will 

be determined after the Department of Water Supply 

completes the water master study for the up-country 

area. 

B. Economic 

The operation of the water treatment plants 

requires funds for maintenance, supplies and repair. 

The estimated operating cost has been developed 

for the Makawao Treatment Plant, and the costs for 

the two other treatment plants will be estimated 

when the engineering reports have been finalized. 

The Makawao Treatment Plant, being the largest, 

gives a reasonable estimate of the future costs for 

treatment. 

The following are estimated costs: 
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1/ 

Annual 
Costs 

Cost Per Million~/ 
Gallons Treated 

Chemical Cost 
Power Cost 
Maintenance, Repairs 

and Replacement 
Misc. Supplies 

and Services 
Personnel 

$ 84,000 
761,000 !/ 

30,000 

6,000 
180,000 

$1,061,000 

$ 23.01 
208.49 

8.21 

1.64 
49.31 

$290.66 1/ 

Using these estimates for the Makawao Treatment 

Plant as a basis, the operation and maintenance costs 

for the Upper or Lower Kula Treatment Plants are 

estimated as: 

Maximum 
Design Cost Maximum 

Trea trnent Capacity Per Daily 
Plant (MGD) MG 0 & M Cost 

Makawao 8 to 12 $84.22 $ 673.76 to 
$1,010.64 

Upper Kula 2.5 $84.22 $ 210.55 

Lower Kula 2.5 to 5 $84.22 $ 210.55 to 
$ 421.10 

Based on $0.11 per kilowatt hour; however, 99% of the 
estimated power cost is for the operation of the high 
service pumps. (Approximately $8,400 is used for the 
operation of the plant.) 

Based on a 10 mgd plant operating 365 days per year. 

If all of the cost factors were used as reasonable 
estimates, with the exception of using a factor of 
only 1% of the power cost for operation of the treat
ment plants, then it can be assumed that the cost 
for treating 1 million gallons would be $84.22. 
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Another way of looking at the cost for operating 

the treatment plants is to divide the maximum daily 

operating cost by t be population, with the following 

results: 

Kula: 

Makawao: 

$ 631.65 
3,864 people 

$1,010.64 
8,994 people 

= 

= 

$0.16/person/day 

$0 . 12/person/day 

The average is approximately $0.14/person/day for 

the Makawao-Kula water service area. 

IV. REASONS FOR PROCEEDING 

The construction of the treatment plants should permit 

the Department of Water Supply to meet the State and Federal 

drinking water standards and will, therefore, be a positive 

beneficial impact. No significant adverse environmental 

impacts will result from the implementation of the projects. 

Alternative means of meeting the objectives are being 

evaluated, and additional studies on water source develop

ment, distribution and uses are being undertaken by the 

Department of Water Supply to formulate future policies 

and directions. 
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SECTION 5 

PROBABLE ADVERSE ENVIRONMENTAL IMPACTS 
WHICH CANNOT BE AVOIDED 

This section summarizes adverse impacts presented in 

the previous section entitled, "Anticipated Environmental 

Impacts and Mitigative Measures to Minimize Adverse Im

pacts," and presents mitigative measures to minimize these 

impacts. 

I. PRIMARY IMPACTS OF THE PROPOSED PROJECT 

A. Short-term Adverse Impacts 

Short-term adverse impacts anticipated because of 

the proposed projects are construction-related and, 

therefore, are of short duration and should last 

only for the construction period. Although dust 

will be generated during site preparation, this 

should not create significant problems since it can 

be effectively mitigated in the field through water 

sprinkling. Exhaust emissions from construction 

equipment should be quite insignificant and should 

not adversely affect ambient air quality. 

Because of the distance of the sites from nearby 

streams, erosion and sedimentation into stream waters 

during construction are not expected. 

During construction increased noise would probably 

be the most prominent compared to other anticipated 
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impacts. This will be temporary, and the contractor 

will ensure that mufflers on equipment are in proper 

operating condition and will limit the hours of con

struct ion. 

Vegetation which will be cleared and grubbed 

from the sites is not rare or endangered. 

Although native species of birds may visit the 

Piiholo and Olinda areas, the sites themselves do 

not provide suitable habitat. Fauna may relocate to 

adjacent areas during construction but could return 

upon completion of the projects. Construction activi

ties should not affect existing aquatic biota. 

There are no significant archaeological features 

on the sites. 

Solid waste generated during construction should 

not be a significant problem and will be regularly 

transported to the nearest landfi l l. Liquid waste 

will be disposed in portable chemical toilets so 

this is not anticipated to be a significant problem. 

Transport of construction equipment should be 

d one d u r in g ho u r s of 1 i g h t es t t r a f f i c t o m i n im i z e 

disruption to existing traffic patterns. If necessary, 

po lice assistance during this phase may be requested. 

Construct ion worker traffic shou l d not adversely 

affect existing traffic. 
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B. Long-term Adverse Impacts 

1. Air Quality: 

Although exhaust emissions may be generated 

by plant equipment, these emissions are insigni

ficant and should not adversely affect ambient 

air quality. 

Chlorine tanks will be used on-site and a 

chlorine detection system will be provided should 

leakage occur. Mandatory gas masks will also be 

provided. Potential for leakage is minimal and 

significant adverse impacts are not expected. 

2. water Quality: 

Operations of the proposed water treatment 

plants will not affect water quality of reservoirs 

and water sources. Backwash water generated by 

the plants will be impounded and/or disposed of 

through acceptable methods. Solids in the back

wash water will be primarily silt and clay from 

the water source and a gelatinous alum floe from 

the coagulation process. The amount of sol i ds 

generated will vary seasonally. Since the alum 

floe is basically inert, adverse impacts are 

not expected. 

3. Noise: 

Noise above ambient levels will be generated 

primarily by the air compressors, backwash and 
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chemical pumps wh ich will be about 85 dB adjace nt 

to the equipment. Approximate l y 70-75 feet 

away, the noise level will be about 70-75 dB. 

Since sensitive wildlife habitats and rare 

and endangered species are not expected in the 

areas , adverse impacts to such species are not 

anticipated. 

4. Biological: 

Two of the sites are already being utilized 

for a purpose similar to that being proposed 

(Makawao and Olinda) and potential disp l acement 

of fa una on the sites is expected to be minima l . 

The flora species at the sites are primarily 

common exotic species found throughout the State 

and do not provide se nsitive wildlife habitat. 

The proposed projects are not expected to 

draw more water from the existi ng water sources. 

II. SECONDARY ADVERSE IMPACTS OF THE PROPOSED PROJECT 

The proposed projects will preclude other land uses. 

Since the proposed actions are s i milar to the existing 

uses, adverse impacts to a nd conflicts with the sites and 

surrounding land uses are not expected for the Makawao 

and Upper Kula sites. Th e Lower Kula site will remove 

approximately 3 to 4 acres of land from pasture. This 

will not adversely affect catt l e prod uctio n . 
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III. REASONS FOR PROCEEDING 

Adverse impacts anticipated because of the proposed 

projects have been evaluated and are considered minimal, 

particularly compared to the benefits which will accrue 

as a result of the proposed action. These adverse impacts 

can be mitigated and should not constitute significant 

adverse impacts. 

The proposed treatment plants must be built to comply 

with the State and Federal safe drinking water regulations. 
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I. NO ACTION 

SECTION 6 

ALTERNATIVES 

The alternative of no action will result i n the con

tinued violation of the State and Federal safe drinking 

water regulations. The no action alternative is unaccept

able, and immediate action is required by the Department 

of water Supply to start construction of treatment plants 

and facilities and to initiate programs to treat the 

Maoawao-Kula water sources. 

II. ALTERNATIVE SITES 

The location of a water treatment plant is determined 

by basic engineering design concepts, and therefore the 

placement of a plant is limited. Some basic design er i

teria are a plant must be located near the water source, 

and no plants should be sited where existing major facili

ties are not being used to their full potential. 

The Makawao and Upper Kula water treatment plants 

are located between the major water sources and not where 

any major facilities already exist; they are not located 

within major urban centers; and it would be difficult to 

locate the treatment facilities at alternative sites which 

will meet the criteria established by the basic engineering 

concepts. 
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Providing a costly all weather access road to the 

Lower Kula plant, if it were to be located near the major 

water storage facility , required that an alternative site 

be found. Therefore, the only alternative site evaluated 

was for the Lower Kula water treatment plant mainly due 

to having existing filters at the other two sites. 

III. ALTERNATIVE WATER TREATMENT PLANT DESIGN 

The various unit water treatment processes currently 

available have been described in Appendix E of this report. 

Please refer to this appendix for a general discussion of 

water treatment processes. 

Presently, engineering consultants have evaluated 

various treatment processes and have preliminarily recom

mended specific processes. The final selections will 

depend on the evaluation by the Department of Water Supply. 

Generally, the unit processes may differ, but the 

overall environmental impacts are similar. 

IV. ALTERNATIVE METHOD OF COMPLIANCE 

An alternative method of compliance with the safe 

drinking water regulations is being evaluated for the 

Kula water system by the Department of water Supply. 
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This method proposes building the water treatment 

plant at Kamole Weir and pumping a greater amount of treated 

water to the Upper and Lower Kula water systems. This 

will enable dilution of the more turbid Kula water by 

the treated Makawao water. The expected results would 

be in compliance to the existing standards. 

This alternative (and other methods) must be evaluated 

economically and monitored to ensure that there is no 

potential risk to the health and safety of the consumer. 

The cost/benefit of the pumping method is currently being 

studied, and the results are expected within six months. 

Determination of compliance to standards will require a 

monitoring program and testing over a period of time. 

The details have not been worked out and finalized. How

ever, it is expected that this alternative will be worked 

out within a few months between the Department of Water 

Supply and the Department of Health. 

V. ALTERNATIVE PHASING OF THE TREATMENT PLANTS 

The Makawao Water Treatment Plant will be constructed 

first, and depending on the final results of the alternative 

methods of compliance, the need for the Kula water treatment 

plants will be evaluated. 
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SECTION 7 , 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 

State and County funds, labor, construction and 

building materials, and fuel will be committed to the 

projects. Additional maintenance and operation funds and 

manpower will be required. 

The construction of the treatment plants and/or alter

native methods to comply with the drinking water regulations 

will have a positive long-term impact on the public health 

of the people in the Makawao-Kula water service area . 

Since no significant impacts on biological resources 

are anticipated, no loss of long-term productivity is 

expected. However, the water consumer will receive long

term benefits. 
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SECTION 8 

THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES 
OF MAN'S ENVIRONMENT AND THE MAINTENANCE AND 

ENHANCEMENT OF LONG-TERM PRODUCTIVITY 

The proposed actions have considered the environmental 

characteristics of the areas and the water requirements 

of the up-country area. The proposed actions, if imple-

mented, should enable treatment of the existing water to 

meet Federal and State regulations for potable water, 

water necessary to meet current requirements for the 

Makawao-Kula water service area. 

The amount of water to be treated from each of the 

water sources will not be greater than what is presently 

being drawn. 

The proposed actions will not involve trade-offs 

between short-term losses, foreclose future options, narrow 

the range of beneficial use of the environment, nor pose 

long-term risks to health and safety. In fact, the treat

ment plants will treat existing water from the existing 

water sources to a level higher than what is presently 

being distributed to the water service area. 
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SECTION 9 

AN INDICATION OF WHAT OTHER INTERESTS AND CONSIDERATIONS 
OF GOVERNMENTAL POLICIES ARE THOUGHT TO OFF-SET THE 

ADVERSE ENVIRONMENTAL EFFECTS OF THE PROPOSED ACTION 

As indicated in Section 4, Anticipated Environmental 

Impacts and Mitigative Measures to Minimize Adverse Impacts, 

most of the adverse impacts are short-term and related 

to construction activities. 

The Department of water supply is presently under

taking additional studies to determine alternative methods 

to meet current requirements. Also, studies are under

way to analyze other water sources, separate distribution 

systems for agricultural and domestic uses, and water 

needs for the service area. 
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SECTION 10 

LIST OF NECESSARY APPROVALS 

State of Hawaii 

Department of Health approval by authorities: 1/ 

HRS Chapter 340E, Safe Drinking Water Act, Act 84, 
1976 Legislature 

Public Health Regulations, Chapter 49, Potable water 
Systems 

County of Maui 

Department of Public works 1/ 

1. Building permits through Land Use and Codes Administra
tion. 

2. Grading permits by authority of the Permanent Ordi
nances of the County of Maui, Ordinance No. 639 (Bill 
No. 39, 1969). 

3. Grubbing permits by authority of the Permanent Ordi
nances of the County of Maui, Ordinance No. 639 (Bill 
No. 39, 1969). 

4. Sludge Disposal permit. 

Maui County Planning Commission 

Land use Commission Special Use Permits in accordance 
to Act 221. 

Other 

Hawaiian Telephone Company - approval of plans. 

Maui Electric Company - approval of plans. 

Source: State of Hawaii, Department of Planning and 
Economic Development. 1977. Hawaii Coastal 
zone Management Program, A Register of Govern
ment Permits Required for Development. 
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SECTION 11 

ORGANIZATIONS AND PERSONS CONSULTED 

NOTICE OF PREPARATION COMMENTS AND RESPONSES 

FEDERAL GOVERNMENT 

U.S. Department of the Interior, Fish and 
Wildlife Service 11-3 

U.S. Army Engineer District, Honolulu 11-4 

U.S. Deparment of Agriculture, Soil 
Conservation Service 11-5 

STATE GOVERNMENT 

Department of Aqriculture 

Department of Health 

Department of Land and Natural Resources 

Department of Planning and 
Economic Development 

Office of Environmental Quality Control, 
Office of the Govenor 

COUNTY OF MAUI 

Department of Human Concerns 

Planning Department 

County Council 

Department of Public Works 

Mayor's Office 
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OTHER ORGANIZATIONS 

Brock and Associates 

Alexander and Baldwin, Inc. 

Hawaiian Commercial & Sugar Co. 

Mr . Douglas Meller 

Mr. Go~don E. Stellway 

Mr. Arman Ashley 

Kula Commun ity Association 

Kula Farmers Coop 

Kula Farmers Exchange 

Kula Kai Community Association 

Kula PTA 

Makawao Community Association 

Maui Economic Opportunity, Inc. 

Pukalani Community Association 

Haleakala Ranch 

Maui Land and Pineapple Co., Ltd. 

Ulupalakua Ranch 
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DEPARTMENT Df" WATER SUPPLY 
CDUNTY er MAUI 

Po.a. aax.ua• 
••t4.IJ•U. Mau,, M•••h •• , •• 

January 12, 1982 

Hr. John I. Ford 
Acting Project Leader 
Office of Envirol\Dlental Servicea 
U. S. Department of the Interior 
Fish and Wildlife Service 
P. 0. Box 50167 
Honolulu, Hawaii 96750 

Dear Hr. Ford : 

c::J 

SUBJECT: Environmental Assessment of the Hakawao- Kula 
Water Tr~~ment Plant~ 

c:::J 

Thank you for your review and co11m1ents regarding the preparation 
notice and the environmental assessment for the above project. 

The appendices of the report will be published with the environ
mental impact statement. The potential yield of .the water of 
the Makawao Water System is up to 16 mgd. 

The description of the existing environment by inclusion and 
identification of aquatic fauna within the affected ditch and 
stream system is beyond the scope of this environmental impact 
statement. The major purpose of the proposed water treatment 
plants is to bring the existing water supply into conformance 
with the safe drinking water regulations. 

Future water requirements and necessary water sources and 
storage facilities to meet their requirements is a separate 
issue to be studied at a later time. 

Your co1111!lents will be incorporated into the environmental impact 
statement and a copy of the statement will be sent to you for your revie~. 

Sincerely, 

C ,/I · ~...-::-:- -4 -V•-
g i ll 1am S. Hai nes, Director 

··a, W., •• ..All :JI. •• ,, :J..J ..f./. .. 

c::::J c::J c::J CJ c::J CJ c:=i CJ CJ CJ 

Unilc S1111cs D. . cpar1mcn1 of lh~ir ::-ior - .• -

100 •u MD•H• •ou~ IC• .:.-:'._i<1nt - · ., '""'•l-1 .,"ll'"'""W"-"""""V ~~;--:--j .,;;, -=---~ D •o• .......... D •- Olli,n- • • •~" •••••••--1 

\'}8\ oc1 ?LI m 'ilr'}()W......... ..... · - ~~.1: •---=---; ✓ . J ,., •• ;:~!JO• 6)07 ._ 

ltor,. 111111 .. , . .Jm-.1/fwr:WJ~"- ::-,-fl::·.:·~:-: t~_cr2"B·1g·e, 
rector. ~parl..., i::::=:t=_ --

County of Haul at of 1/aur Supply . a ...... ,,.,
a , ... 

1 .o • lox ll09 
llallultu It.I i • u • llava11 96793 

Dear Hr . llalnu: 

Re: 

0 C •~,,:u•• 
C co"'-.:'ll . -' 

a '"""'< •. -·: ........ " 
llaluiwao-Kula · Oal"l: 
Trc•1•eat Plans [nv1roa 
■ental Aaacea•cnt• Kaut. 
ltava11 

~e have tcvic~cd the aubJect lnvlrocamental Aasc•saent and EnvJranaental J■pact 
State■■at (£15) Preparatloa Wotlce, aod offer the followlag coe ae~••· 

The eateaslve appeadlce■ la the subject report provide• great dc•l of u■eful 
laforsatlon aad ■hould ■110 be publi■hed vith the EIS . lie augc■■t ••r■adlng 
Appendix I by inclusloa of• table de■crlbin& the p<>teatl•l ■•le 7Jeld or 
va1er far the ltauvao 1/ater 5yatem. The descrlptloa or the eai■tlng eaviroa
,aeat ,.., be eaha11ced by tdeattfyh>g •quaUc huaa within the affected dltcl1 
aad ■lrcaa syste■a. A lt■t of ob■erved •quatic apecles should l,e included in 
Appeadb r. 
Although the ■ubject r"port doea aot apecUlcally state that the propo■ed 
water tre■taeat facility vlll be dravlng •ddltlonal .utar froe exlatlag dltcb 
ayaum 1 or stua11s. th• -■urlal preseaud to the •prendlcea suggeau th■t 
this ls the c•ce. The £15 ahauld st■te cle■rl7 ,mat addltloaal vater is to be 
drawa trca nlstlag sources aad ,mat. 1f any, effe c t• this wl.thdnoval vUl 
have OD iastrcaa uses. 

To the best 0( ouE la,ovledge, there are ao £Pdaa1rred or ~hreatencd apectes, 
lhted. propoHd, or caadldall: f or listing in tl•e propooed prDject area. 

We appreciate thla opportuoltJ to com.,.,nt. 
U S for the proposed Mater trea111ent plant. 

lie loolt foniard 10 rcvievlng the 

cS~=-·~· 1i,( 
John l . Ford 
Acting Project I.eader 
Office af Enviroo,..otal Services 

CJ 

., 
~ 

~ 
' 

Sa~e Enuiy and You Serve Am~rica! t!e/b;- ,o/4o/rr 
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DEPARTMENT OF' WATER SUPPLY 
COUNTY or MAUI 

~ . a ~ ■DK 11De 
••tLU•IJ• "'AUi• II-IAWA• J e•'t•• 

January 13 , 1982 

Hr. Kisuk Cheung, Chief 
Engineering Division 
Department of the Army 
U.S . An,,y Engineer District, 

Honolulu 
Fort Shafter, Hawllii 96858 

Dear Mr. Che wig: 

Subject : ENVIROtlMitl'l'AL ASSESSHENT OF THE 
HAKAWAO- KULA WATER 1'R£_A.TMEHT PLANTS 

Thank you for reviewing the environmental assessment and 
preparation notice for the Hakawao- Kula Water Treatment 
Plants. 

Your comment that a Department of the Ar111y permit is not 
required for the proposed proj ect will be included in the 
environmental impact s t atement , Also, the fact that the 
proposed treatment plant sites are situated in Zone C 
areas, or areas of minimal flooding, according to the 
Federal Insurance Administration's Flood Insurance Study of 
the island of Maui , wi ll be included in the environmental 
impact statsment . 

A copy of the environmental impact statement will be sent 
to you for your further review . 

Sincerely, 

~~S:-4--
Wlll lsm s. Hain~~ ~ Director 
Department of Water Supply 

"B, UJ.,., .All ,~ •• ,. 5;.J .t./. .. 

CJ c::J c:J ~--, 
"---.I CJ c= CJ c:J 

~ ..:PARTMENT OF 'THE ARMY 
U • ARMY ~NCU,.Cl,.M 015THIC1 .. ttONO L IILLt 

fl f.MArllfl H•w•u 1,•■ii1 

FODEl>-l'V I. lh,veaber 1981 

Mr, Wtlltaa S. llatn••• Dtractor 
Department or Water Suppl7 
CountJ or Maul 
ro lo" 1109 
Watluku, Maui, Hl 96793 

Dear Hr. Raloea: 

,. 

Thank you for the opportuo i ty to reviev the Hakawao-Xula Water Treataent Plant 
EnvlroDDental Aases&ment, sent to ua on 22 October 1981. Based on our r•view, 
va provide th• followtni co-ent&. 

a. A Depart■ent or the An,y penrdc i• not required for thl• project. 

b. Th• three proposed water treatment plant alte& for tl,e Kaul Couat7 
Pepart•eat o( ~ater Supply are situated in Zone C area1 , or area, of mlotaal 
floodloJ accordlos to the Federal lo&urance Adm1o1strat1oo'• Flood lnsuraaca 
Study for rho taland o( Maul. Zoo• C areas are not coos14ered Gp•clal flood 
hazard ar u s by the study. 

The US Aniy Corps of Enstneer& vlll be happy to review tloe draft Eovlronmcntal 
lmpact Stat ... ent vheo it becomes available. 

~I. //, .... .,.;,. , .fi•/1, 

CJ CJ CJ C: 

~

Slnccrel7, """/ 

~J,,~ 
UNC // 

Chief, Eaglncer_;,;g D1v1aioo 

CJ CJ CJ c::) CJ 

. 
' ,: 

" ~ 
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DEPARTMENT Of" WATER SUPPLY 
t:DUNTY er MAUI 

~. s::a. ■ax ua• 
.... 1-..,•u. ,. .. u,. M•••U ••-r•a 

January 13, 1982 

Mr. Ernest Robello, Jr. 
District Conservationist 
Soil Conservation Sen,ice 
U.S. Department of Agriculture 
217 Federal Rullding 
Wailuku, Maui, llawaii 96793 

Robello : 

CJ 

Dear Mr. 

Subject : ENVIRONMENTAL ASSESSMENT OF THE 
MAKA\IAO•K~ WATER TREATMENT tLA_NT~ 

CJ 

Thank you for reviewing the environmental assessment for 
the Makawao-Kula Water Treatment Planta. 

Your letter will be included in 
statement and a copy of the EIS 
your review . 

Sincerely, 

~.u-:-,S~ 
tJilliam S. llai~es, Director 
Department of Water Supply 

the environmental i1• t ,ct 
will be sent to you for 

.. ~ W., •• .All ~i;,.,, 51,.J .L./ ... 

c:::J c:::J CJ CJ c::::J c=:i C::J CJ CJ c:.J 

~ ~:-

([W; 

tJJ 

Unil•O S111e1 
0.-nl DI 
Ar,icuth.lfe 

So,I 
Con11n-1hon 
SeMU 

Hr. Willi•• S. Haines, IJir~ctor 
Departaent of Water Supply 
County of Maul 
P. 0. Bu 1109 
Walluku, HI 96793 

Dear Hr. llaines: 

217 Federal Hulldin£ 
Wailuku, Ill 96793 

Nove•ber 19, 1981 

Subject: Hakawao-lula Water Treataent Plant Envlron111Cntal Assessaent 

We have reviewed the above- aentioned environaental ill!paCt statement 
preparation notice as you requested and have no co-nts to make at 
thh t1 ... 

h'hen the draft cnvlroniocntal iSlplCt stateaent is finished, please send 
It to ae at the followin1 address: 

217 Federal Bulldin& 
Wailulu, HI 96793 

Thank you for the opportunity to review this notice. 

Sincerely, 

- .-;"') :;::.,nt.£--~ ~u~: L-
E!INEST ROBELLO, JR. '/ -
District Conservationist 

cc : Jack P. kanal~ 
State Conservationist 
SCS, Honolulu, HI 

lh• S.O, t- •_.•.._ l .. ..c• 
~Mage-t"CJ .... 
o,,-~ .. ,.rc..._• 

"r \ 

r \ 

,.i=&.n ,, ..... 
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5otDN. a a1111TC,SMI 
__ .. __ _ 

STATE OF HAWAII 
0£1-AMTMENT O.F M£AL TH 

f'.D ea, •u• 
~UUt , _..,,11 ••t 

Noveomer ll, 19B1 

Hr + Willi11m S . H~incs, Dir ector 
De1>4rt.ment of wuer Supply 
County of Haui 
P. 0. Boa 1109 
Wailuku, tlaui 9&79l 

Dear Hr . Hai ne ~; 

(' 

( 
I 

c.....l 
;:u 

f.lO•i. t _. 11,. •vi• .... ,,,.. .. _..,, _ 

~' , ... 1 .. ,., .. . .. .._ ...... ., ......... .. 
.. ,. 1;, ..... 'Jt,11"10fil .... """""tt_,, ____ ,_ 

6111", .. ' • 1a ,,-.-., ....... -u.-....... 
41.at ,11• 11119 •0 a.-•• ... ._. I D .,...,,.,. •-u,.,._ •••• 

... tt-4, ,,~ .... ... " '-"° 4• 
t:PIIS-SS 

Suh)ect; R* quest fo r Co nnents on Envir o nment a l ~~seSSIIM!nt for Kaka~ao ~Kul a 
W11ter T.re.a.tfflent Pl•nt. 

Thank you for al l owing us to rev Jew and comment on t.he 5~bJect 
environ~ental asse5smen~ . Ple•&e be infonned that we 00 not have any 
obJection ~ to this project . 

~e reali%e that the statc ~ents are general in nature d~e ta pr~llmin•ry 
plans being the sole source of discussion. ~a~ therefore, reserve the 
right to impose future environmental restrictions on the pfojv~ ~ •t the 
time final plans are •ubmi~ti,d to this office for review . 

S1ncerely j 

B~ ~l ~ 
fdl tu:LVIN K. KOJZUMI 

&.puty Directo r fo r 
~ nvironmental Health 

CJ r--i CJ [ ·, l-=-: ~ - ., 
\ : c:= CJ l l 

~ --:· ~· 

__J ( ] 

( 

DEPARTMENT DF' WATER SUPPLY 
COUNTY Of" t,4AUI 
.. P., a. aax 110• 

WAtLUII Wt "&UI, nawau •• .,.a 

January 13, 1982 

Mr. Melvin K. Koizumi 
State of Hawaii 
Department of Health 
P, 0. Box 3378 
Honolulu, Hawaii 96801 

Dear Mr. Koizumi : 

Subject : ENVIRONMENTAL ASSESSMENT OF THE 
HAltAYAO-KULA W~TER TREATMENT Pl.ANTS 

Thank you for reviewing the environm ental assessment and 
preparation notice for the Makawao- Kula Water Treatment 
Pl 1nts. 

Your letter will be made part of the 
statement and a copy of the £15 will 
your further revie~ . 

Sincerely , 

J~S A ~ 
Y([ll am s. Haines , Director 
Depar tment of Water Supply 

environme ntal impact 
be sent to you for 

··o., W .. , •• ..All 5t .,, :l nJ ..f./." 

~ __ ] r-:: l r1 ,---l 
\ . r:J r:J CJ IJ 
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.:...~ ( GlOII\Gf" AAnOS.. ·-
DEPARTMENT OF PLANNING 
AND ECONOMIC DEVELOPMENT 

MIUl10 ■0ttO ...... 
fRAHI S.RNAHIIC ....... , ......... 

••---- ...... oflQ HO ,ou1••""t 51 H~ H•••" •· .......... AIN1•n PO 811• fl~ ~ .._.,._NotQ,t 

~Ir. Iii 11 iilm S. Haines 
Director 
Departlll:nt of ll'ater Supply 
Collllty of ►1aui 
P.O. Box 1109 
l,ailul.-u, ~bui, llawaii 96793 

Dear Hr. Haines: 

November 25, 1981 

RI:£. No. 3933 

Subject: ►bkai.;io•Kula W.1ter Treatment Plant Envi ronmcntal lmp.ict 
Statement Preparation Notice 

Thank you for giving us the opportunity to comncnt on the above 
subject. 

ln our judgeincnt, the Em•1 roruncntal Jmp.ict Statement 5hould discuss 
the projects' i,,pacts on the agricultural uses of the sites and the projects' 
energy COOSUlll)tion for plJlltling 1111d treatment. The data prc ~entcd in the 
l\otlce i.-erc not sufficient for us to make llllY specific c011T11Cnts at this time. 
ln this regard, we i.'DUld appreciate being involved in the review of the Draft 
EIS. 

Sincerely,/)/ 

~1Jp-~L 
p-;,.llidcto Kono 

CJ c:J CJ c:J c:::J c:::J CJ ---, .___. L-J (__ - J 

( 
j . ~-~.Yr:,T;;;IJ\ti~ll·-"1111 t l -- · - -- --, 
' ! .. H f l 
I (I ..IAA26198'2 l ' , 
; 1\\1 j ;,! 
• I __, I 

DEPARTMENT OF WATER SUPPLY 
COUNTY CF' MAUI 

P. D. a.oa IID• 

.......... w • .. •UI• H•••h •• .,.a 

January 15, 1982 

Hr. Hideto Kono, Director 
Department of Planning and 

Economic Development 
P. 0. Sox 2359 
Honolulu, Hawaii 96804 

Dear Mr. Kono: 

SUB.JECT: Ha~awao-Kula Water Treatment Plants 

., ..... ~: ... /_; ii: J·;Ji,.:,. .• ! .. ,. ... , 
i n1r.u11, •11s 11: 

Thank you for your valuable co11111ents on the Preparation 
Notice. 

Your letter will be incorporated into the Environmental Impact 
Statement , and we offer the following responses to your 
comment&. 

The impacts on agricultural uses of the land where the water 
treatment plants will be constructed will be minor. The Upper 
Kula Treatment Plant will be constructed adjacent to existing 
storage facilities and will not impact agricultural activities. 

The Hakawao Treatment Plant will be sited adjacent to the 
existing treatment and storage facility and will not have a 
significant impact to the surrounding pineapple fields. The 
site for the Lower Kula Treat~~nt Plant has been tentatively 
sited in a pasture and will leave a very minor impact by 
removal of approximately two acres of pasture land. 

The data on the amount of energy required for pumping, and the 
operation of the Upper and Lower Kula plants will be available 
when the engineering reports are completed . The estimated 
annual energy requirements for the tlakawao Treatment Plant for 
treatment plant operations is 67,511 KWH, and 6,850 , 335 KWll for 
the high service pumps. 

..11., W-1., .Aft ~l ;•t• 5. .. J ..t.l. " 



--I 
(X) 

C:} CJ c::::J c:::J c= CJ 

Hr. Hideto Kono, Director 
Department of Planning and Economic Development 
SUIUECT: Hakawao-Kula Water Treatment Planta 
J■nwiry 15~ - -- -
Page 2 

The estimated power consumption and coat for the operation 
of the high aervice pumps accounts for about 99 percent of 
the total electrical requirements of the Hakawao Treatment 
Plant. 

We look foniard to receiving your timely coD1Dents on the 
Draft Environmental Impact Statement. 

Sincerely, 

':1-y-~£ 4......;:_ 
William S. Haine5 
Director, Department of Water Supply 

CJ CJ C) :::::J CJ CJ c:J CJ c=i C) c:J CJ CJ 
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DEPARTMENT Of" WATER SUPPLY 
COUNTY or MAUI 

... 0, ■OK '109 

•••1-u•"• .,. .. .,, ...... -. ... ••,•• 

January 13, 1982 

Hr. Edwin T. Okubo 
Housing Coordinator 
Department of Human Concerns 
County of Maui 
200 South High Street 
Wailuku, Maui, Hawaii 96793 

Dear Hr. Okubo: 

Subject: ENVIRONNENTAL ASSESSMENT OF THE 
HAKAWAO-KULA WATER TREAnlENT Pl.ANTS 

C:J c:::i 

Thank you for reviewing the environmental assessment 
and preparation notice for the Hakawao-Kula Water Treat
ment Plants. 

Your letter will be made part of the environ111ental io,pact 
statement and a copy of the EIS will be sent to you for 
your further review. 

Sincerely, 

~ _.U...;..S: ~ 
willla111 s. H~lnes, Director 
Department of Water Supply 

"O., W..1., .Al/ Jiiwtl 2.wJ ..t./, " 

·CJ CJ CJ c:::J c:::i c;:::J r.::::J .CJ CJ 

vt:LM" w ••"•o• 
O••M .... ....... -- , ........ HANHt■AL1AVAftll -~ ,._.. 1Mllc& "' 

C""n•r ol M,., 

DEl'ARntENT OF IIUMAN CONCERNS 
200 South His), Soni 

Wlilulu, M1ui. H1w1ii 9679) 

Novetnher 23, 1981 

Kt', 'William Haines, Director 
IM!partment of water Supply 
county of Maui 
wailultu, Maui, Hawaii 

near Mt, Haines, 

Subject1 Hakawao-~ula Water 
Treabllent plant 
Environmental Assessment 

w 
~ 

H 
"' s 

(\) 

0 
0:-

we have reviewed the environmental assessment for the 

subject project and have no co11'111ent to offer. We are 

returning the environmental asaessment report for your use. 

ETOsec 

Encl. 

~~ 
EDWIN T. OKUBO 
eousin9 coordinator 

,. 

...: 
~ 
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DEPARTMENT Dt" WATER SUPPLY 
COUNTY CF" MAUI 

,._ a. •a111 11011 

•&11.u■u ..... u,. HAwa.u ••.,.•a 

January 13, 1982 

Mr. T0ah Ishikawa 
Planning Director 
Planning Department 
County of Haui 
200 S0uth High Street 
Wailuku, Haui, Hawaii 96793 

Dear Mr. Ishikawa : 

Subject: ENVIRONMENTAL ASSESSMENT OF THE 
HAKAWAO- KIJLA WATER TREATMENT PLANTS 

Your 
into 
this 

letter dated October 28, 1981 will be i ncorporated 
the environm ental impact statement and a copy of 
statement will b• sent to you for your revi ~w. 

Sincerely, 

~~s:-5 
lll.Il~am s . Ral~ rector 
D~partment of Water Supply 

··o, U/d(,r .All ,~, .. ,. 5.·,.J ,L;f. •. 

rJ c:J r-7 r: r7 t1 r-: r-1 

... u t .,., ........ c;. tO.,.'°''"'OH ....... , ....... , ........ -
., •• , c ..... , ••. ...... , ......... . 
"""·~·· c ...... . 
"'•·o•• •••"""' ....... , O••-•'• ....... .., ...... ..... . , ""·"• 
&t•t"- "1,-111\I , I •.OU•O• 
--•••·•-iM,.,.11.1 , .ou..:111> 

ccuNTY i:ir Miu,: L~, ,. 1-:; ~ I-. 
PLANNING DEPARTMENT 

JO• a, HIGH 5fftC~T 

W tlll &.UKU . MAUI, HAWAU t•JIJ: 

October 28, 1981 

Hr. William S. Haine s , Director 
Oepartlnent of Water Supply 
County of Haul 
Wail uku, Mani, HI 96793 

Dear Hr+ Haines , 

Re: Hakawao~Kula Water Treatment Plant 
Environmental Assessment 

.. 

Nlll ..,I U.AI,. lAW'Aatl ...... , 

t o~ ... n, ...... ..,... a 
.... - .... o , .• u.. \ 

C:t1 NU•· U t'rfl ft L , ·•AAT 
~._.,,. .......... "',ca-•u ... 

This acknowledges receipt of above referenced document . 

Please be advi&ed that \le will reserve our c0mment, pending a 
review of the Environmental Impact Stat ement repo ~t . 

.r-1 

Please contact my office, s hould you have any qu~stions. 

TI : hk 

cc: Chris Hart 

4(,/ ' ~-

f, , ... r-7 

Ve:ry trulf : our• , 

~ \,U--
TOSlt lSJtI KAW!\ 
Planning Director 

To fr 
DIHClOI 

"'"'" 
ftC,OAtt 

ttt·:t IM r.~ 

r.M"AI 

Utt:. at;..et1~r 

0tHNMl 
C flU 
D c,, c:uuH 
D CD•,,_...., 

D,t, ~ lnlliol 

ID/Ji 
. i 

c-.u ... 
C u:uw 
C 100.n..-n: 
O n,u,,eu 

0 r,>,11( t' IJI ON 

r-7 ..---, ""; ~ ~ 
,---.,. 

• 
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DEPARTMENT Df" WATER SUPPLY 
CPU"'TY PF' MAUI 

~- a. ■DX IIDW 

WAl~V•U• MAUI. NAWAU •• ., •. 

January 13, 1982 

Ms. Julie R. Abramson, Planner 
&rock and Associates 
48 Market Street 
Wailuku, Haui, Hawaii 96793 

Dear tis. Abramson: 

Subject: ENVIRONMENTAL ASSESSH£NT OF THE 
HAM_WAO-KULA WATER TRE.\Tm'.HT.fLANTS 

c::J Cl 

Thank you for your letter dated October 28, 1981 request
ing that &rock and Associates be a consulted party in the 
preparation of the environmental impact statement. 

Your letter will be incorporated into the environmental 
impact statement and a copy of the EIS will be available 
at the Wailuku Regional Library for your review. 

Sincerely, 

~~S4. 
Williams. Haines, Director 
Department of Water Supply 

••a, W.t,, .A/I ,lint• 5.nJ .f./. " 

c:J CJ c::::J CJ c::::J c:J !=:l c:J <=J CJ 

°BROCli. loNO A550CI/\TE5 
..... ..-,wo•• • • .. c., .. 11,-a • ~=ii;1UJl:B 

......... ,, .. , .. ,c:, 
,11.\H.U ,, "4"Ut.lfA" "AII lll~ ) IJ) 

C•c-.i•> ••,. •••• , ••• ·0••• 
•c1.1:11t. l•u•>•••>u 

,, ... ,. ............ ~ ........ . 

fnt . 

\~B\ OCl ?,() t,.'li 10 50 

7000 October 2Q!?lff tf~'fi:,nR ~rl't'L 
Reply to w; :lf!!'i"' tJf ~ l. uku Off ice 

Hr. William S. Hainer., Director 
Department of Water Supply 
County of Maui 
P. 0, Box 1109 
Wailuku, Hawaii 

96793 

,, 

b11U 

1 ... , .. r., .. m.t 

1, 0AHU 1!~1!!!!...!!..!2, 110--,-....-0• • 
r~ •~- "!lr!----'f 

r=tf?:::: ____ ,· ·"1 - , 
,_ f ___ _ 
0 ftl.-c>t: 
Q IUI f V JN 
a c.,cvo.•r r ""' t" ~ .. 
0 COM.-.1"' C, .:i:1, : :t 

D ,...,.,, 1·- -. 

Re: EIS - Hakawao-Kula Water Treatment Plants, as announced 
in the EQC Bulletin dated October 23, 1981 

Dear Hr. Haines: 

As an engineering firm whose sphere of work includes water 
treatment facilities, we are interested in the above
referenced project. 

Please list Brock and Associates as a consulted party in the 
preparation of the environmental impact statement. 

Thank you. 

Very truly yours, 
BROCk AND ASSOCIATES 

R., ~ 
Abram::on 

:cma 

,!,e/~ ✓o/,lo.4, 

L._] 

't 
~: 
1 
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ALEXANDER 81. BALDWIN, INC. 

~" 001 Ve.,,,....,.. 

October lo, l9Bl 

Hr . William S. Haines, Director 
Department of Water Supply 
County of Kaui 
P. O. Box 1109 
WaUuku, Hawaii· 96793 

Dear Hr. Haines, 

r • ,.. ,., .,-
~~ -,. 
-<::,, ,,_ .., ... 
:x"" 
J:~ -:; 

r 
-c 

I would appreciate being consulted on the EIS for the 
Kakawao • Kula Watur Treatment Plants, Hakawao and Kula, 
Maui as shown in the attached Environmental Quality 
Commission Bulletin No. 20 . 

Thank you very much. 

S1ncerely, 

-~l'li--,, 
Richard ff. Cox 

RffC:dh 
Attachment 

-

11/5' 
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GEORGE fl. AIIIVOSHI 
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ENVIRONMENTAL QUALITY COMMISSION 
550 HALEKAUWILA ST .. ROOM 301. HONOLULU. HAWAII 96813 PH: (808) 54B-<l915 

Vol~ Vil October 23 • 1981 .lli!.:....J.O 

REGISTER OF CHAPTER 3~31 HRS DOCUMENTS 
EIS Pll£PAAATIOH NOTICES 

1'hc foHot.tirtg propoHd actiort• have b11sn 
chtelfflined to require enuironmcntal impact 
ataterncnt11. Anyone c07l be con•ulted in 
the pr•paratiort of tlui EIS'• by .,.,.;.ting to 
ti,., li.Ced c07ltacta. 30 daya are aZZOt.l•d 
for r•qi,.eata to ba a con•ult•d party. 

IWUlUAI.£' II CEC7Tll£RNAL PROJECT, PUIIII DISTRICT, 
HAWAII, The Trustees of the t,otate of .J.....,s 
~11 ln Coordination with the True/Kl.d
Paciflc Ceothenn.1 Venture/Dept. of Land 
and Natural llesourcea 

flle objective of the proposed project ia 
t.o develop the geothenaal resources within 
it.bauale'a. 11n E1S ls required in support 
of a O:,nservation Di•trict Use Application 
(~II) .,.d a Ceothe.-..al Kinlng Lease llppU 
cation by flle Trustees of the E■tate of 
Jue• Cl•pbell, fee owner And prospective 
geothe.,...l •ining lessee of tha land of 
t.ahaU-.1le'a •nd adj•cent Campbell Est~t• 
property. The Initial objectives of this 
p~oject ~re to prove the e•!stence of a 
9eothe1"111dl resaurcu, lta ch~[dctcrast1c3, 
end whether it c•n btt econo~ieally produced 
frg• the ~rea of discovery ,nd G1Jrketed. 
Subsequent explor~tion and devolopNnt, in 
parallel with market devclop-.nt, will help 
deteratlna the extent of the producible re
aource underlying i~h~u~1e•~, the rate of 
develop...,nt and whether the planned scope of 
the project c.in be realized. The project 1• 
located in thu Puna District of the Big 
l•land, TNK: l • l-01, Parcel 1 and 1-2-oe, 
farcel 1. Th• K.>hauale'a •h~pua•a la •dja
cent to the tft1.w<111 Volr;-a.noes N,,tlonJl Pt1rk 
and •~tends down•lope fro~ the Volcano ta tho 
oce•n shorullne by Queen'• ha.th near J:.Jlap.ina4 

Q>ntact, C-pbell Estate 
Public 1'ffairs Office 
829 Fort Street "'111, Sulte 500 
Honolulu, wawaii 96813 
Telephon~, 536-1961 

Deadline, llovelllber 22, 1991 . 

IIAICAWIIO-kUV. WATEI' TIIEATtlENT PLANTS, ✓ 
IIAICAWIIO NfD lnll>.. HAUl. County of llaui. 
Dep~. of Water Supply 

flle I>epartJaent of Water supply, County of 
~ul, proposes the ~onst&uctJon a! three 
water trcathent plants for the Kakaw•o 
~pd ~ula w•ter systems, t.o aeet the require
lOCnts mandated by the Federal Safe Drinking 
W•ter Act . The treatmunt plant sites wlll 
be located near the IC.JlT'Qle We,r (W~iloa 
Forebayl, and Olind~ and Piiholo re,ervoir s. 
The plant near IC4Dlole Weir will pri...,rily 
••eve the H-skaw.10 :u:cvice •r-c,1, ~d 1>covidt: 
vate~ to the KulA service area d~cing 
drought conditions, the plant ne•r Olinda 
Reservoir will pr iaacily aucve the Upper 
Kula service ace•; •nd the plant neac 
Piiholo Pesecvoir wlll serve the tower Kula 
service ~rca. Thu proposed vAte~ treat.acnt 
facilltiee will utlli•• various types and 
coinbin~t.ions of tr~.1.cment unlt.s to Acblcve the 
desired water qu~llty. Th• salection o( 
these Wlit proccss~s depends upon Lhe typd 
ar,d amount ot cont.isllin.:ant.s in the w.-t~r • .-• 
det.,nnined by pilot. teutlng. 

Cont~ct, ti<'. William S. H•lnes, Director 
0 Dcpartaocnt of w~ter Suwly 
County of t1.1ul 
P.O. Bo,c 1109 
Wallul<u, Hawaii 9679] 
Talephnne, IBOBI 244-7915 

Deadline, llove...bor 12, 1981. 

CJ c:::J CJ CJ C:J c:J c:J CJ c:J 
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DEPARTMENT CF" WATER SUPPLY 
CCJUNTY Df" MAUI 

P'. ti. •all IHIW 

WAILLl•Ut NAUt, NAWAII ■a"f ■ a 

January 13, 1982 

Hr. Richard H. Cox 
Vice President 
Alexander & Baldwin, Inc. 
822 Bishop Street 
Honolulu, Hawaii 96813 

Dear Hr, COX! 

Subject: ENVIRONMENTAL ASSESSMENT OF THE 
HAKAWAO-KIR.A WATER TREATMENT PI.AflTS 

c::::J 

nu.nit you for your letter dated October JO, 1981 
requesting that you be a consulted party on the environ
mental impact statement for the above project . 

Your letter will be incorporated into the environmental 
impact statement and a copy of the environmental impact 
statement will be sent to you for your review. 

Sincerely, 

~~s.4_;:_ 
Williams S. Haines, Director 
Department of Water Supply 

··01 W.,., . .All 5tft"' ~~J .t.J." 

c:::J CJ C:::J CJ t::J CJ CJ c::i CJ 
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DEPARTMENT Of' WATER SUPPLY 
CCUNTY Cf" MAUI 

ft ~ o . •ollli UD• 
••t1.u1n,. HAUi. " ...... . ... . 

January 13 , 1982 

Hr. Philip F, Conrad 
General Hanager 
Hawaiian Commercial 6 Sugar Company 
Division of Alexander and Baldwin, Inc . 
Puunene, Haul, Hawaii 96784 

Dear Hr. Conrad , 

Subject: ENVIRONMENTAL ASSESSHENT OF THE 
HAJCAWAO- KIJLA WATER TREAniEN'l' f~'tS 

Thank you for reviewing the Hakawao-Kula Water Treatment 
Plants environmental assessment and preparation notice . 
'Uhen the environmental impact statement is prepared , your 
letter dated November 4 , 1981, will be included as part 
of th e env i ronmental impact st a tement. 

Sincerely , 

;L---..,;.z.....;. r 4--:.... 
Uilll am S. Ra ines, Di rector 
Department of Water Supply 

··a., W .. , •• ..All Jl;. 1, 5..J ..t.J. " 

CJ CJ CJ C:J CJ c:J CJ ( ! CJ 

... , ...... :ftl. .. a .. • LO -• N f"'C: 
.,.4:11,..llh '"'' 11 ..... , ,...,_..,ir.;,.•co 

·•Lt1•• · •-C •C.t1••·· 
C:~-...it. NC ••L r 

IIAWAIIAN co.ar.11mc1AL & SUGAH C01'11'AN\' 
A Q n i11.tON 0" •~C••HDI." A ·•LO-IN. . INC.. 

PWHJ:J«. M•111, lhw.ui 96184 

November 4, 1981 

Hr . Williams . Hai nes , Director 
Department of Water Supply 
County of Maui 
P. o. Box 1109 
Wailuku, Haui, Nl 96793 

Dear Hr . Haines : 

subject : Hakaw;,o-Kula \~ater Tr eatment Plant 
Env ironroental A6sessment 

We have reviewed the above document and have no com

ments to make. 

Yours truly, 

~ 
General Manager 

PFC:ec 

<. t, lh,,.., , ~ •1 ILf t l 

............. ,__, .......... ..,~, 

CJ t:=J CJ CJ CJ CJ c:::i c:J CJ 
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DEPARTMENT Of" WATER SUPPLY 

COUNTY DF' MAUI 
111. a. ■ax no• 

-••Lu•u. NAUt • ......... , •• 

January 12, 1982 

Mr. Douglaa Heller 
1450 Aala Street, No. 1201 
Honolulu, Hawaii 96817 

Dear Hr . Heller : 

c::J 

SUBJECT: Environmental Assessment of the Hakawao-Kula 
"1_at~r _'!'reatm_ent Plants 

Your letter dated November 4, 1981 will be incorporated into 
the environ1nental impact statement, and a copy of the 
envirolllllental impact statement will be sent to you for your 
review. The major purpose of the proposed water treatment 
plants is co meet existing requirements mandated by the 
tederal Safe Drinking Water Act, and the treatment plants 
have been designed to confona with these requirements . 

CJ 

We thank you for your coamencs regarding the material to be 
included in the environmental impact statement. As previously 
mentioned, this environmental impact statement deals specifically 
with treatment plants designed to meet current Federal and State 
requirements. 

Future water requirements and necessary water sources and storage 
facilities to meet their requirements is a separate issue to be 
studied at a later time. 

Sincerely, 

William S. Haines, 

·t1., w.,., _Al/ -:Ji •• ,. :J;.J ..f./. .. 

c:::i CJ 0 t=I 

Hr, UIIII- S. Haines, Dlre,tor 
Depar,...,n1 of Uater Supply 
tounly of ~ul 
P. O. Box 110, 
Ualluku, Haul, Hawaii ,6793 

c=i c:::J CJ 

ti.so /,~I• SI. No. 1201 
Hunul~lu, Hawa ll ,~817 

llovcO>lier lo, 1,81 

Re: ~L•wao•Kula Ualer lreal..enl Plan1s [IS 

Dear Hr. Haines: 

I would like to be a consulted party ror lhe forthcoming [IS ror 1he proposed 
tukawao •Kula Valer lreal-nl Plants . Pl~a•e •end""' a copy of lhe £IS Pre para· 
tlon Hatlee. Also, I would apprcdue being sent a copy ol the drafl [IS when 
It beco-s available and a copy or the final EIS when ll bcco""'s available. 

In my opinion, the primary focus of the EIS should be t n adJreu tho , ... ulatlve 
Impact or all planned Haul County proje,ts which dire, t ly or Indirectly entail 
removal of water from EHi'• lop ditch. lh1t EIS aho s hould addreu the nuural 
varlabll I ty of water flow In ENI'• top dl"h and the abi II ty of (HI to "'"" i pu • 
late flow In Its top di tch by us 1t of reservoirs. As we are bolh well aware, 
the future vlablllty of the larg1tst sugar ,0"'9any in Hawaii, I . e. HC, 5, is 
dependent upon an adequate supply of _,er fro,a [Hi's ditches. 

Relevant lnfonnatlon which needs to be included in the llak~wao• Kula Vate r Treal · 
-nt Plano EIS ls as follows : 

I . a table showing the n.alural probability of d i fferent dally levels of 
flow In EHi 's lop ditch 

2. a table showing actual mn1hly flow in EHl's top di1ch since the 1920, 
3, a table showing the ,apaclty of rese r voi rs whi,h can be used lo mani

pulate flow In EHl's lop dlt,h 
4. an estimate of the highest dally flow which could have been sus 1aln· 

able In EHl's top dlt,h throughout the 1971·1977 drought - • assun,lng that EHi 
used lu reurvoin to the 1113xinua exlent possible to "smoo t h out" natural 
varlabil hy In water supply 

S. a project Ion or future Cc>unty popular Ion anJ an ., • . t ;....,,., of l he share 
of projec1ed population that will need to be serviced with water fr o,o EHi'• 
top ditch 

6. a table enhnatlng the c...,ulallve Impact of exl .,tlng and planne d 11.>ui 
County facilities on water supply in [Hi ' s top ditch 

7. an esli,....le of Ht LS sugar cane a, reage that has no other oovr, e of 
Irrigation w~ter than [Hi's top dl1ch 

8. an cstl""11le of how much water Is required f ro,o [Hi ' s top di t ch to 
service Ht£ S mill•· 

If you have any questions about these points , lhen please feel fr ee to contact 
,ne, Give ~Y regard• lo the Hnyor. I look forward to r eading your EIS. 

Sincerely, 

,o, 71e.ec._ 
Douglas Heller 

u;:OEQC 

I,._ IJ,~,- ••ls/i • 

t..:..J 

~ 
i 
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DEPARTMENT DP- WATER 5UPPLY 
COUNTY Pf' MAUI 

r. a. ■ax UDe 
._._.\. ... U 0 NAMt, HA•M l eeT•· 

January 13, 1982 

Hr . Gordon E. Stellway 
Post Office Box 114 
Kula, Maui, Hawaii 96790 

Dear Hr. Stellway , 

Subjec:t t ENVIRONMENTAL ASSESSMENT OF TIIE 
MAKA\JAO~K_ULA \/ATER Tl!EAnlEHT PLANTS 

Thank you for your letter dated November 7, 1981. 

Your letter will be incorporated into the environmental 
impact statement for the Hakawao-Kula Water Treatment 
Plants, and a copy of the environmental impact statement 
will be available at the Wailuku Regional Library for 
your review . 

Sincerely, 

~-;,a.-:.S .,4-.....:__ 
wlll1am s. Raines, D1rec:co~ 
Department of Water Supply 

-~ WQ, .. .All 51 •• 1, 5..J ..l/. .. 

CJ CJ CJ CJ c:J c:J [:=J CJ 
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DEPARTMENT OF' WATER SUPPLY 
C0UNTY DI' MAUI 

P. a. eaxuaw 
••• .. u•w • Mau,. M111••u • •, •• 

January ll, 1982 

Hr. Anian Ashley 
2129 Vineyard Boulevard 
Walluku, Haul, Hawaii 96793 

Daar Hr. 

Subject: 

Aahley: 

ENVIRONMENTAL ASSESSMENT OF THE 
HAlCA\IAQ_-K_lfLI. WATER TREATMENT PLANTS 

CJ CJ 

Your note regarding the above project will be incorporated 
into the environmental impact atatement. The environmental 
assessment will be available for your review at the Walluku 
Regional Library • 

Sincerely, 

~..:.t.,..;.S: ~ 
W~am s. Haines, Director 
Department of Water Supply 

"~ W.,., .All 5l i,.1, 21-J .l/. " 

t=J 
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SECTION 12 

ORGANIZATIONS AND PERSONS CONSULTED AND/OR 
SENT A COPY TO DURING THE EIS REVIEW PROCESS 

The following list includes organiza
tions to where the EIS was sent during 
the review period. Those with an 
asterisk are those from whom comments 
were received. The comments and their 
responses follow this list. 

FEDERAL 

* Department of Agriculture, Soil Conservation Service 
* Department of the Interior, Fish and Wildlife Service 
* Department of the Interior, Geological Survey 
* U.S. Army Corps of Engineers 

U.S. Coast Guard 
* U.S. Navy 
* U.S. Army 
* U.S. Air Force 

STATE 

* Department of Accounting and General Services 
* Department of Agriculture 
* Department of Defense 
* Department of Health 
* ·Department of Land and Natural Resources 
* Department of Planning and Economic Development 

Department of Social Services and Housing 
* Department of Transportation 
* Office of Environmental Quality Control 

State Historic Preservation Officer 
* Department of Education 
* State Energy Office 
* U.H., Water Resources Research Center 
* U.H., Environmental Center 
* U.H., Department of Anthropology 

U.H., Marine Programs 

COUNTY 

Office of the Mayor 
* Department of Fire Control 

12-1 
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12-3 
12-4 
12-5 
12-6 

12-7 
12-8 
12-9 

12-10 
12-11 
12-13 
12-14 
12-17 
12-19 

12-20 
12-21 

12-25 
12-26 
12-27 
12-28 
12-32 

12-34 



COUNTY (cont'd) 

* Department of Human ConcerAs 
Economic Development Agency 
Planning Department 
Police Department 

* Department of Public Works 
* Department of Parks and Recreation 

OTHER 

Makawao Community Association 
Kula PTA 
Kula Kai Community Association 
Pukalani Community Association 
Maui Economic Opportunity, Inc. 
Hawaiian Commercial & Sugar Company 
Haleakala Ranch 
Maui Land and Pineapple Company, Ltd. 

* Ulupalakua Ranch 
Alexander & Baldwin, Inc . 
Maui Farmers Exchange 
Maui Vegetables Growers 
Paul Otani 
Masaru Urudomo 
Glen Otani 
George Tanji 
Ron Terry 
Ray Nishiyama 
Mau i County Farm Bureau 
Seabury Hall 

* Life of the Land 
* Douglas Meller 

American Lung Association 
Brock & Associates 
Jeanette Foster 
Hamilton Library , Hawaiian Collection 
State Archives 
LRB Library 
OPED Library 
Kahului Library 
Lahaina Library 
Makawao Library 
State Main Branch (Library) 
Kaimuki Library 
Kaneohe Library 
Pearl Ridge Regional Library 
Hilo Regional Library 
Waiuku Regional Library 
Li hue Regional Library 
Honolulu Star Bulletin 
Advertiser: 
Maui News 
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c::J CJ CJ c:J CJ CJ c::J 

cs· Hr, Htines 

f ~ ,:;;\. ~led S1•1•1 
.111 0.cw,-nlDI 
·:;,b Ag-• 

So.I eon,.-,,.,aa - P.O. lox SOOU4 
Honolulu, lbwall 
96150 

~ 

Office of Envlroiuocntal Quality Control 
550 l\alelauwlla St., Rou• 301 
Honolulu, .Hl 96Sll 

Ccntlcocn: 

April 23, UU 

SIObject: EnvironlM'ntal lapact Stateaent for Kakawao-Kula Water 
Treati::-.ent Plants, MaLawao and 1:ula, Haul, HI 

h• have no co-ents to aake on the subject environ11Cntal i ~act 
$l•te•enl. 

thank you for the ~pportunity to review this docuaent . 

Sincerely, 

__,/ . 

~ 
. ,,,. ./ ~__,/ ..,,,,.,,,,,,... L.r. -- · 

~IS C. It. LUM 
s,~te ConservAtaoaist 

cc : 
Hr waJli~m 5 ~J!ne, Director 
D•partcent of hater Supply 
County of >la>ui 
P. o. loll 11D9 
h~ilul.u, Ill 91>793 

•• • •,. C • • •• •• ..., •• • ' • .. ~ ...... ,' .. .... 
.. . .. .. . ~ •• . .. • J♦ 

c=J CJ c::::J c::J CJ CJ c..J 

tc.1, ,t i, ,, .... 

-
. . 
~ 

DEPARTMENT c,- WATER SUPPLY 
COUNTY DP' MAUI 

P.a. •a•na• 
•at~•M• NAUI• MAWM• •• ., •• 

April 30, 1982 

~nited State• Depart .. nt of Agriculture 
Soil Conservation Service 
P. 0. Box 50004 
Honolulu, Hawaii 96850 

ATTENl'IOII: Hr. Francia C. H. Lum 

Gentlemen: 

RE: Draft Environmental Impact Statement for 
Hakawao-Kula Water Treataent Plants, Hakawao 
and J(ula, Haul. 

We acknowledge receipt and hereby wish to thank you for 

your respon■e on the ■ubject matter. 

Sincerely, 

~.r.~ 
William S. Haines 
Director 

GO: RC:ab 

cc: Pro&rD111a Manager 

"B, W.,, • .All ~, .. ,, 5;,.J ..l/, " 

C:=J CJ CJ 



Un itl!d Slates Department of the Interior 

FISII ANO WILDLIFE SEK VICE 
100 Al-A WOAN• BOULltVA .. 0 

~ o •o• ta11-, 
N0..04..ULU t4A1'A.II ,,,sa 

Office of £nvlronn1ental Quality Control 
5~0 lbleltauwllo Stteet, Boom 30l 
Honolulu, 113.vail 96813 

'" •• •-.i .., .. ••· ,. , 
ES 
lloo,a 6307 

APR 2. 6 1SB2 

11,o: Hak.Jwao-l<ula \later lreat
_.,t Plants, H.lka=o and 
J:ula , Ha1.1l 

Ceotle211.,n: 

lie have reviewed the subject Environmental I,apacl Statement (&IS) and have ao 
additional ccnmeats to offer at this ti.me. 

~ ;;;~ 
wclao lrame r 

cc: lttFS - WPPO 
HOr4C 
EPA, San f t ancl KO 

Acting Project Leader 
Office of Eovlro.....,ntal Services 

DEPARTMENT Cf" WATER SUPPLY 
t:CUNTY Of" MAUI 

Po. o. ■aa. na• 
WAU,.UKU, MAUI• .. AwAU •■T•lll 

AprU JO, 1982 

United St ates Department 
of the Interior 

Fish and Ylldlife Service 
JOO Ala Moana Blvd . 
P. 0. Box 50167 
Honolulu, Hawaii 96850 

ATTENTION, Mr. Lucian Kramer 

Gentlemen: 

RE: Draft Environmental Impact Statemen t f or 
11akawao-Kula Yater Treatment: Plants, Makawao 
and Kula, Haui. 

IJe ackncwledge receipt and hereby wi5h to thank you for 

your response on the 5ubject matter . 

Sincerely. 

~~r~ 
William S. Haines 
Director 

GO:RC:ab 

cc : Programs Manager 

Sa•t f;,u,tgy "'"' y.,,, s,, •. , Amfri, ,.! .. B, iv .. , .. .Alf Jfa,,, 5; .. J .1.J. .. 

[:=J c::J CJ CJ C:J C:J c:J [_ I c:::J CJ c:J c::::i CJ CJ CJ CJ CJ CJ CJ 
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CJ CJ [:=J c:::J c::::J C=:J 

United States Department of the Interior 
GEOLOGICAL SURVEY 

Water Resources Division 
P.O. aoa 50166 

Honolulu, Hawaii 961S0 

ApTi l 23, 11182 

Office of Enwlronaental Quality Control 
5S0 Halekauwlla Street, Roo• 301 
Honolulu, lt.1vaii 96813 

Ccntlcoen: 

CJ 

We have reviewed the Environ11ental Impact Statcaent (EIS) for >bkawao•tula 
Tr=at cient Planu, and ha\'e no slpificant c01U1ents to offer. Generally, we 
arree with Maui County's plans to provide safe drinlin& water for tho ~kawao 
tula area. However. we r«o-end the treated water be used only far do•cstic 
neeJs. liJte-r for a1ricul tural use does not require the type of treatment 
ou~llneJ in the EIS. 

h"e .. re ro:Lumini: the US for your 11,c. 

cc: /Ir. Willia• s. Haines, Director 
lk:par.acnt of ~ater Supply 
Cow,tr of lbui 
P. O. lo& 1109 
W~ilulu. Haw~ll 9679l 

Sincerely, 

CJ CJ c:::J r ' c:=i 

(I) . . . 

CJ 

DEPARTMENT OF" WATER SUPPLY 
CCUHT'f CP' MAUI 

~. D. ■a• UQ• 
W&II.U .. M1 NAU•• MAWMt ...... 

June 9, 1982 

Hr . Benjamin L. Jones 
District Chief 
U. s. Department of che Interior 
Geological Survey 
Water Resource• Division 
l'. O. Box 50166 
Honolulu, Hawaii 96850 

Dear lk. Jones : 

R£: Draft Environmental Impa ct Statement for 
Hakawuo-Kula Water Tr eatment Plants , Hakawoo 
and Kula, _M~ui. 

We acknowledge receipt and hereby wish to thank you for 

your responae on the aubject matter. 

Sin~&L',1/✓ 
Ham S. Haine✓ 

irector 

GO: RC: ab 

cc: OEQC 
EQC 
Programs Manager 
Environment Impac t Study Corp . (Honolulu & Haul) 

"O, W., •• .All :Ji, .. ,, 1 .. J .t./, .. 

CJ c:::i L.J 
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c::J 

l'OPEirn 41 KaJ 1912 

Mr. Chad•• c:. Cl.erk, ~rector 
Office of Ea•iro .... otel Quality Cootrol 
SSO BaleliJu.,11.& Streat, lloo■ 301 
&o-1..iu, It '61ll 

Dur Hr. Clerk: 

n.au ,ou for tbe opponuoh}' to nnw cha t.or.lra .... ocal Japect suc-•c (US) 

for th• Nakeveo-ia.J.a Vet■r Tr■ac.aot Pl.eot■, ,..,, to u■ oo S April 1911. 

51.oc■ tb•r• an • cb■oa•• 1■ Ut• loc:acloo■ for tN p.-opau4 1111ter uuc .. oc 

fac111C1•• fo.- the tbr■■ ar .. ,, tb• co-•c• pro•l.414 1A our l■tt ■r of 

4 llau■hr 1'Jl (pea• 11-4 of tb■ lioal US) rCll&lo Y&l14, ■o4 ve u11a DO 

ad41tt.oG&1 co-c■• 

c,, 
!k. Villi•■ S. II.at.a■■, Dlr■ctor 
D1p■rt■-1nt of Vac■r Supply 
I'll loa 1109, Couocy of Kaul 
Vatluku, UI 96791 

11.ocer■lJ, 

""-

ltsl/E CHEU:iG 
Clli1f, En1l11■1rin1 Divi■loo 

CJ CJ CJ LJ c=J CJ r:J C:=J c:J 

,DEPARTMENT DP- WATER SUPPLY 
i;:auNTY Df' MAUI 

p.a. ■aaua• 

WAJMl.11, MAIII+ "AWAII •·~ ea 

Hay 14, 1982 

Department of the Army 
Corp of Engineers 
Pacific Ocean Division 
Fort Shafter, Hawaii 96858 

ATTENTION; PODED - PV 

Gentlemen ; 

RE: Draft Environmental Impact Statement for 
llakawao-Kula Water Treatment Plants, Hakawao 
and Xu l;I. .___Jf au i. 

We acknowledge receipt and hereby wish to thank you for 

your response on the subject matter . 

Sincerely. 

~.s:-~ 
William S. Haines 
Director 

GO, RC:ab 

cc: Prour.ims Manager 

··a, w., .. ..All ~l;.,, ::];AJ .1.f. " 

CJ CJ r=J ==i c:J CJ CJ CJ CJ 
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HEADQUARTERS 
HAV~ 11,\SE P£Afl.. ~ ..... 

raAll~ .... .-- . ..... &H ..... 

c:::J c=J c::J 

......... .,, .... 
OOZl:IIQ.:Jal 
Ser 814 

Envlninrient&l Quality Coanl11lon 
550 H1lek1wll1 Street. llooa 301 
Honolulu; ff&w1ff 95813 

Gentleaen: 

Envlro1111.en~1 Jmp1tt Sbtement 

1t APR~ 

t1altaw10 and Kula Valer Treatment P11Mts .... .,, • Ka•lf 

The EIS for the Haklwao ind Kula l:ater Tre1tnnt Pla11ts. 111111 hes bun 
reviewed and the Navy has no tOllllllnts to offer. As thfs tOC11Mnd h11 no 
further us1 for the EIS. the EIS Is being raturntd. 

Thank you for the opportunity to review the EIS. 

Enclosure 

Copy to: 
DIR DEPT U.tu Su;,ply. Haul 

Sincerely. 

M. M. DAllAM 
CAPTAIN, CEC, U. S. NAVY 
.fAC'llflES EHG!NUI 
IY O;RECTION OF lHE COMMANDER 

CJ [:=J 

Ha7 3, 1982 

Headquarter• 

c:::J C=:l CJ 

• . 
, . 

DEPARTMENT DF WATER SUPPLY 
C:DUNTY g,- MAUI 

~.a. •aauo• 
• .,...,•u• -•u•• ....... 1 ••••• 

Naval Ba11 Pearl H1rbor . 
llox 110 . 
Pearl Harbor, Havali 96850 

CJ 

AlTENTlON: H. H. Dallam, Captain, CEC, U.S . Navy 
Facilltle, Englneer by direction of the C011111:1nJer 

Gentlemen : 

RE: Draft Environmental Impact Statement for 
Hakavao•Kula Water Treatment Plant,, Hakavao 
and Kula. Ha11l. 

~• acknowledge receipt and hereby wish to thank you for 

your re■ponaa on the subject -tter. 

Sincerely, 

~~s;A ·-
w1111am S. Haines 
Director 

r.o:RC:ab 

cc: Program, Hanager 

··~ W.,., .All :Ji,.,, :J..J ..l,f." 

(_J 
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CJ 

IIIPAIDIIHf Clr 111& AIQff 
~nos IIHUD suns AINY SUHOU C<htAIID. llo\lllll 
· ,ou sauna. KAWAll HHI 

N'?-1-Elfl 
U .APR l98l 

ortiu or Envi~al CMUtr tonb'Dl 
SUh of Hao.U 
j5JO Hl.l.c•1Lr1lll ~ •• uet 0 R00II ,a, 
lb'lalulu, KnaU · Hall 

::ntlCllln. 

The: £nvl~t.al Iapect StU:-;ent (EIS) far U. M~uo and ICUla 1::atac: 
trut.acnt f'lna, lCaul. Hs.&U hU bHII Ndeud an,j -· iav• ~ ccruents to 
otrr:r. Tncr. ue n.) Arai wbllatlons or ICUdU.c1 l.'\ th: v1.c:1nltt or ·u.o 
Fri:.i= pr~ed. 

ni.r.- ~ tc.: t:u, c;,pin:~t, to ~nt on 1.na cs. 

~, f'urnb.'l::lt 
'4i.,..,!!!lh:a 5, H::llnea, :..u-v~tor 
c~r~t or w2tcr SA?lr 
e;i..-.t, I!( lt5ul 
P.C. 6~ 1101 
iiU.,11u:. H:■aU 9SUl 

CJ CJ CJ CJ 

S11lcon:lw-, 

Or11lnAl elsn,~ .•• 
~A.tit.HT 
c:L.. EN 
lllre:to: or ~rtn;i 1,"11 tlollSl,,g 

c:::J CJ CJ CJ CJ 

May 3. 1982 

DEPARTMENT Of" WATER SUPPLY 
COUNTY ar MAUI 

r. o. aox 110• 
•At..wau • .,. • .., •• H••M• ••Y•• 

Department of th• Army 
Headquarters United Scates Army 
. Support Coaaand, Hawaii 
Fort Shafter, Hawaii 96858 

ATI'ENTIOH: Adolph A. Hight, Col., EH 
Director of Englneerin1 and H0u1in1 

Gentlemen: 

ll£1 Draft Environmental llllJl&Ct Statement for 
H1k1wao-Kul1 Water Treatment Planca, Hakawao 
•nd~ Kuh. Haul. 

W• acknowledge receipt and hereby wish co thank you for 

your response on the 1ubject matter. 

Sincerely, 

~~s:/1.. -
William S. Haine• 
Director 

CO:RC;ab 

cc : Program• Manager 

.. 0, W.1., ..All :Jl,.,, ~ .. J .t./." 

CJ c:J CJ L....J CJ CJ CJ CJ c:J 
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DEPARTMENT OF THE AIR FORCE 
.. ,.oau4111Tl"l llfN ··-- •••• W1"'1G IPACAI& 

HIC .... """ IOIICI ..... """''"' Has, 

DEEV (..- Yui.d&, 449-1831) 

c::::J c.=i 

U APR 1982 

........ , £nviromenU1 J11p1ct $t&ument for the Hak&w&o-Kuh Water Tre.tment Pl1nts 

'" Offf~e of Envlrol'lll!CnUl Quality Control 
5SO ~Jl~lJu~i1a Street, Roor.i 301 
llo11olulu, HI 96813 

1. This office has revie.ed the subject ElS and has no CIIIINnt relative 
to t~,e proposed project . 

2. We greatly &ppreclate your cooperative efforts in keeping the Air force 
&pprised of your project and th~nk you for the opportunity to review the 
document • 

&~{tNr7tJdt~ 
Chief, EJlgrg l EnVtlltl Plng Otv 
Olrectorate of Civil Engineering 

Cy to: Hr William S. Haines$ Director 
tlei,arliiient of U.ter upply ·- · 
County of t11ut 
P. O. Box 1109 
Walluku, Kaut, Hl 96793 

c:J c=J C:=J 

(I) . , . 
DEPARTMENT DI'" WATER SUPPLY 

CDUNTY DI" M,11,UI 
P. a. •aauo, 

••t'-"AU. N•Ut• HAW411 • aT• II 

May 3, l982 

Department of the Air Force 
Headquarters 15th Air Baae WinA (PACAF) 
Hickam Air Force Base, Hawaii 96853 

ATTENTION: Hr, William T. Morioka, Chief 

Gentlemen : 

tu:: Draft Environmental Impact Statement for 
Hakawao-Kula Wacer Treatmenc Planes, Hakawao 
and Kuh. M@ui, 

We acknowledge receipt and hereby wish to thank you for 

your response on the subject matter. 

Sinceraly, 

-,...-~S.,,,(L.... 
Willia■ S. Haines 
Director 

CO:RC:ab 

cc: Progr.uaa Manager · 

"D, W .. ,., ..All Jl;. 1, :J;.J .1.f. " 

CJ c:::J 
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STATE OF HAWAII 
~ARTM6NT OP- .ILCCOI.JNT.a-.'9 AND G~SAAI.. URV.C&S ................................. ...... ""· (p) 1341.2 

APR 12 1982 

Office at Enviramnental Quality 
Control 

550 Halekauwila Street, Room 301 
Honolulu, Hawaii 96813 

Gentlemen: 

Subject.; EIS for Hakawao-Kula Water Treatment Plants 
Maltawao and Kula, Kaui 

We have reviewed the environmental impact statement for 
the Hakawao-Kula Water Tr~atment Plants and have no comments 
to affer. 

Very truly you~•• 

~~ 
State Comptroller 

CJ CJ [__ CJ CJ CJ CJ CJ 

DEPARTMENT OF" WATER SUPPLY 
COUNTY DP' MAUI 

P. D. ■GIC Ue>e , 
W41LU&141• MAUt. M•WAII • e't •a 

Hay 3, 1982 

Department of Accounting and 
Ceneral Service• 

State of Hawaii 
Division af Public Work• 
P . 0. Box 119 
Honolulu, Hawaii 96810 

A'lTEIITIOII: Hr. Hldeo Murakami, St.ice Comptroller 

Centlemen : 

RE: Draft Environmental Impact Statement for 
Hakawao-Kula Water Treatment Plants, Hakawao 
and Kula, Haul , 

We acknowledge receipt and hereby with to thank you for 

your re~punse on the subject 1114tter. 

Sincerely , 

~~.r. //· ... , ... 
Willia~ S . Haines 
Director 

CO:.RC: ab 

cc : Program~ Manager 

"B, W.,., ..All Ji;~,, :l~J ..f.J. " 

c:J c:::i CJ CJ CJ CJ CJ CJ CJ 
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Dcca1ber 7, ls.'.Jl 

tiOIOiWl:Jllf 

To: Hr. M111fag S. flafnes, Dfrectar 
Oepilrb:'.e11t of •:. ~r Supply 

Subject: l14ut~6-J:ula '-(Ater Treabr,ent Plant 
£nvfronaenta1 Assessacnt 

c:::J CJ 

The Dc~rta.cnt of t.grfculture has revte~.~ the subject 
usuSE1eat u.d offers thci follo.,f115 ca;i:ie11ls.. 

Ce ucre uncble to fin.I 4 d«:scrfptfan or the ;mount of land 
ilrce fnvc.lvcd tr. the constrJcttor, of each r.f the pror.o~cd ~ter 
truu:ent plants. l.e also t.eltcvc that the ~nvfrorr.icntal Jcipact 
Sta ttc'.ent should address "hethcr there arc an)' er,rfcul tur&l 
ectfvttfcs In the f~cdfete vtcfr.fty of the propose<. projects 
end 1.ny fr;ir.act the projects cfoht heve on those ecUvftfes. 

Think you for the opµortunfty to con::ent. 

, -I(_ -1...-'-.. -:-J .A;r:..,.<., . ,-,-,. 
(/ JAC): k. SUI~ 

Ch1IJ111An, £oard of Agrfculwre 

c:J c:::l c:J CJ c.J 

DEPARTMENT Dr WATER SUPPLY 
COUNTY DP' MAUI 

"'• o. ■ax na• 
.... LII.U• MAIi•• K4•AO ...... 

April 8, 1!182 

Hr . Jack K. Suwa, Chairman 
Board of Agriculture 
Department of Agriculture 
State of Hawaii 
P.O . Box 22159 
Honolulu , Hawaii 96822 

Dear !fr . Suwa: 

SUBJECT: lfakawao-Kula Water Treatment Planta 

Thank you fur your comments and we offer the following response. 

The exact amount of land required for the construction 
of the proposed water treatment plants has not been · 
determined . However, we have eati111ated the follawtn~ : 
Hakawao, 2\ acres: Lower Kula, 4 acres; and Upper Kula, l2 acres . 

The existing agricultural land use surrounding the 
proposed ci-eatment sites are : Pineapple for the HakaHao 
site, and pasture for both the Upper and Lower Kula •ite

8
• 

Sincerely, 

~.t,#. 
IIUliam s. Haines 
Dlr<!ctor 

CO:RC:ab 

"4 W.,., ..All ~ ; .. 1, :h .. J .!if. .. 

L.J 
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Stalcofiiawali 
DEPAJlTMEHT Of AGRICULTURE 

1421 So. Kin& S11111 
P.0.BGK22159 

HoAollll11,RoW.UHl2l 

tlay :1 • 1982 

HEI-ORAIIOUlj 

To: 

Subject: 

Office of Environiuental Qualfty Control 

Environmental linpact Stateinent 
Hakawao-Kula Water Treatinent Plants 

The Department of Agriculture has reviewed the subject 
Envirorwnental Impact Statement. Me note that our co,m,ents of 
Dece~ber 7, 1981, on the Preparation Notice were not included 
fn the EIS. Since we did not find these points addressed, our 
comnents reinatn the same (copy 1ttached}. 

Thank you for the opportunity to c011111ent. 

~<~ 
K. SUIIA 

nnan, Board of Agrlcullure 

Encl. 

"'Sub,-& ~ ..... aa .. Ac,,k..a..,at "P,o.i..dJ"' 

c:::J CJ c=J CJ CJ CJ c:i 

fa 

CJ 

Hay 24, 1982 

DEPARTMENT DF' WATER SUPPLY 
CDUNTY Cf" MAUI 

,.. a. ■a• nae 
WA ILU &u. •uri..w,. HA.AH •• ., II. 

Hr. Jack 1. suwa 
Chairman, Board of Agriculture 
Department of Agriculture 
State of Hawall 
P.O. Box 22159 
Honolu l u, Bawali 96822 

Dear Hr. S11wai 

SUBJECT! KAKAWAO• KULA WATER TREATHENT PLANT 

Thank you for your comment& and ve offer the following 
response. 

Comn,ent1 

•we were unable to find a description of the land area 
involved ln the construction of each of the proposed water 
tr•atiaen t plants. We also believe thdt the Environmental 
Impact Statement should address whether there are any 
agricultura l activities in the imllll!diate vicinity of the 
propoaed project& and any impacts the project s may have 
on these activities , • 

Res.E!!.nse I 

The exact amount of land required for the construction 
of the proposed water treatment pl,rnt has not been deter
mined. However, we have estimated the followingt Makawao, • 
2,5 acres, Lower Kula, ( acres1 and Upper Kula, 12 acres, 

Existing agricultural land used surrounding the proposed 
treatment site& are: pineapple tor the Hakawao site, 
and pasture for both Upper and Lower Kula altes. The 
proposed Wilter treatment plants will not have si9nlflcant 
adverse lmp~ct on the existing agrlcultu~il activities. 

Slncurely, 

/.' / /✓'b'. ' 
€t;f~(d,i,1,1 {.?-/f:.--ak 

ian S. Hainca,.:?trector 
partment of Water Supply 

HTH:tah 

··a, W.,., .All ,i .. ,, 5..J ..t./. .. 

c:::J CJ CJ 
,... -, 
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~◄• D4 • ..,d kud INd 
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Dfflca of fAYUDll"&QtDl Quality Coatral 
S50 8&1-uuuil& Strut, a- 301 
IIDDDlulll• B&wali 96a1J 

C,e,u;lU>OA: 

Habu•~ Water Tr .. CIIIIDt Plaata 

c::=J 

r 7 APR l9IIZ. 

lbuak 7"" far prav1,1111 ua tba opportunity co ravteu th• prapaaad prc,jact. 
"Habv•-1.ula Water Traa-t flallta" Eari.r-e>tal lapact Stateaaat. 

Va b,ava c.....,lacad - cniau aa• bavo ILCI ce>-CD CD offer at cbia UDR, 

'l111ar• cwl.r. 

cc : &pc of Vater Supply/Haul 
£av Qu•litr eo- u/ElS 

JEIUl.l H. KATSUDA. 
Capula. IUIIC 
Contr, bar Offlcar 

c::J c=J c::J CJ c=:i 
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Hay 3, 1982 

DEPARTMENT Of" WATER SUPPLY 
CDUNTY DP' 14AUI 

"· a. •a• na• 
•&aLUau ...... u,. HAWAII •• ., •• 

State of Hawaii 
Department of Defenae 
Office of the Adjutant General 
3949 Dia1110nd Head Road 
Honolulu, Hawaii 96816 

ATTENTION: Hr • .Jerry H. Matauda, Captain 

Gentlemen: 

c:J 

RE: Draft Environmental Impact Statement for 
Hakawao-Kula Water Treatment Planta, Makawoo 
and Kul~, ~ul. 

We acknowledge receipt and hereby wlah to thanK you for 

your response on the aubject 111.1cter. 

Sincerely, 

~~r..¢... 
William S. Haine■ 
Director 

CO: RC: ab 

cc: Progr~m• H.inoger 

··a, W., •• .All :Jl;.1, 2;.J .fi/. " 

L_J 
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tlCi101U\HQlll! 

1111 11•fr ~ .. UM , .... , •. 

,,,., CPIISO-SS 

''" Offic• of Environ111ent.i 0-,.U.ty C<>ntrol 

Fcoa t 

Subject; 

11,oputy Ph•ctor for Envi .ronaenwl llulch 

t:,,vironmcntal Jmpoct St~teaent IElS) for lwkawao-lWla Water 
Tr■at,ount Plants 

On 'llwnk you tor allowing ua to review and co-ent on the aubject EJS. 
the basis that the project will co■ply with all applicable Pllblic Health 
lloogul•tions, please bo info.,.ed that we do not hava any objection• to thia 
prO)cct . 

'!he Peportment of Health aclal.nistera o,,.ptcr 20 of Tit l e 11, l\dainlstrativ• 
Mula• pertaining to potable water systems. The b•sic intent of Chapter lO, 
Title 11 ia to see that all public water syst•~• in the at .. te of 11Jwai1 serve 
wJter which ""'•ta the alnimua rcquire..ents known as pri-..ry drinking w•ter 
awnd,ards. 'nle O..p•n•.,nt is thurefore vitally " onccrncd that th1t propoud 
trc41.AeJ,t pl.&nta en4bla the Kula And K.lk.awao w,.tur systu""' to me1tt all tha 
pci1Mry drinking w•tur at.Jnd~rds. Of porticular note are those cont..,.ln..nta 
for which the ■ystcas h~va ln th~ ~s~ ekcaed~-d the m..JKimw. c~nt.A•ln..mf luvela 
tmct••> tb.oMe b4:inq for •lccobiologlc•l •nd tu~bidity cont••ln•nta. Of 
~4di~ioo•1 cuncern •re •ny eonto111lnJnts which the Dcp3rt.mcot at W~ter Supply 
hJ, •ny indicJtlon ~Y !"'Sit pcoblcll\S in co=pll..,,cu . Spcciflc,.lly, tha 
1nrorm.itl0n contaln1..-J on p.i9e C-6 shows tht1t thu ".ik.aw..)Q "'a.tia:r uy&tc• excucdcd 
.-cl'• tor both tot&l trih&lomulhJnuG •nd corro~ivlty in b.ickqround tu•tlng 
JA~cfucmcJ b)' th-, da:oJ.~q c:tuJinetlll'D + 

All refcr-cnicuo to Ch..apt1.1r 49 .., Public Uc.alth flt.:f]ul.ati1Jn~ (PHH) ~llouhl bu 
_.m, uJ1:•l ta n:Jd Ch..>ptoC' 20. Tit.le 11. Adtninislr.attvo lh1lcu which 111 tha- cucrcnt 
a.t.at1: rc9Ult1.tlun Cor poto1blu w.atcr 1.yut1.·m~.. Ch,..ptcr 49, l'Uk w.a11 reviucd •• 
Ch.1J,lL!C" 20. Tltlu 11, A.Jmlni.~tr-.aitlvtt flul••:J d.,.rlntJ l"lUl. 111cy wurc ..>•lnplcJ And 
1L.1Lh: ctrcc:tlv11 Ot;ccllfll.li.:r 26, l'l81. It 1iho1J1ld bn notccJ th,1t h, lliclc 1•rl!scr1t fot'ID., 
thcru i5 no 8tdn1l11cd (oc tt<u.U.'-',.,. The proa-.,!i~J JO [IJrt :. 1nir • l llton AM:1 'NJ• 

rL.Ju.c.cd to • r~1p.1it-.:J11.::nt to S1Unltor foe uoJium .. 

c::J c::J c:J r 1 r::J r=:J r=i r.=:J C-=:J 

- 2 -

rin•lly, tha Dupartacnt would like to recomm.,n~ that l t waste o, spoaa \ 
i ■ to conalst of holding the waste material for transport to suitable landfill 
facilities, that the holding and tranaport facllitlcs be in coapliance with dll 
•p~licablo rugulationa. 

If you should have any quustions , please conta c t the Prinking Water 
Prograa at 54D- 22l5. 

We reali&e that the atateaenta are general in nature due to preliainary 
plans being the aole source of iSiacussion. We, thurofore , reserve the right 
to impose futuro environmental restrictions on the project at the tiae final 
plans are ■ubaitted to this office for review. 

BC,kk 

cc: Dap,artmcnt of 1-1.atar Supply 
C.-.nty of H.lui 

CJ [ __ ] L ] 

'~ H·c1,i 
W~tu:LVIN "· miiirtff 

r7 r:7 L _J c:J c:J c-:J 
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DEPARTMENT DF" WATER SUPPLY 
COUNTY or MA.UI 

1111. Q. ■Da UD9 

May 28, S,82 WAILU&M 1 MAU1 1 MA•4U •• , •• 

Mc. Helvln K. Kol:u•i 
Deputy Dicec:toc of Health 
State of llawaU 
Dcpart■ent of Health 
P.O. Boa 3378 
llonolulu, llawali 36501 

Dear Hr. loizuai: 

CJ 

SUB~ECT1 ENVlRGHMEHTAL IMPACT STATEMENT OP KAKAWAO-KULA 
WATER TREATMENT PLANTS -

Thank you for your valuable comments and we offer the 
follo,.ln9 responses: 

~!!!_: 

•on the buls th.it the project wUl c011ply with All appli
cable Public: Health Regulations, pleHe bot infoCSDed that 
we do not have any objections to this project.• 

Response: 

We concur that the water treataent plant• are nec:eaaary 
to meet the publ&c: nealth requirements. 

co,.Jl!ent: 

The Department ot Health adminhters Chapter 20 of Title 
11, Admlnistrat ive Rules pertainin9 to potable water 1y1-
te111s. The basic: intent of Chaptei:- 20, Title 11, la to 
111eet all public w.it~i:- system• in the State of Hawaii serve 
water vhlch ■evts the minimum requlre■ents known as primary 
drinking water standards. The department ls thei:-efore, 
vitally concerned th.it all prop01ed treatment plants enable 
the Kula and Hakavao Wates:- Syste■• to meet all of the 
pciHry drinking wat-,r standards. Of p,utlc:uhr note of 
those c:o■tamlnants for which the ayate■ have in the put 
e1ceeded the niaaiiau• cot1ta111inant level■ ■c:l's those being 
at mlc:roblol04Jli:41 ~nd turbidity contamin4nta. Of 4ddi
tlonal c:onc:l!rn 4re any co,ataminants which the Dep4rtment 
ot W.ater Supply has any indication• may pose proble■a 

"B, lV.,., ..All ~l •• ,, 5..J .t./, " 

c::J C=:J c:I CJ CJ c:J 

Ki:-. Nelvln K. lolzl■i -2- Nay 28, 1982 

ln co■pllanc:e. Spec:lflcally, the information contained 
on pa9e C-6 ahowa that the Nakawao wat■i:- ayste■ exceeded 
mc:l'• foi:- both total trlhalomethanea and coi:-i:-oslvity ln 
baclcgi:-ound teatlng pei:-formed by the design engineer■.• 

Response, 

We a9ree that mlcs:-oblological and tui:-bidity contaminants 
have been e1c:eeded in the past. The treat■ent plants 
have been designed to re■ove the ■ic:s:-obiolOCJlcal and tui:-
bidi ty c:011ta11inant&. Also, the treatment plant'• design 
11111 aake provlsiona foi:- the ti:-e•tment of c:oi:-roalve vatei:
and it la believed that tha ti:-eat11ent pi:-oc:ess vill re■ave 
the prec:ui:-sor fas:- ts:-ihalo■ethane formation and thereby 
elh,inate the fonaation of tclhdo-thane dudng chlorina
tlon process. 

Com11en_t1 

"All references to Chapter ,9, Public: Health Re9ulatlons 
(PHRJ should be amended to read Chapter 20, Title 11 Admlnl
atratlve Rules whlc:h ls the c:ui:-rent state regulation foi:
potable vatec systems. Chapter ·'9, PHR was reviaed as 
Chaptei:- 20, Title 11 Ad■lnisti:-atlve Rules dtti:-in9 1~81. 
They wece adopted and ••de effective December 26, 1981. 
lt should be noted that in their present form, there is 
no atandard for aodlu■• The proposed 20 parta pei:- million 
mc:l was s:-educ:ed to a i:-equh:enaent to 1110nitor toi:- aodlusa. • 

Response , 

Please be advlaed that the envii:-onment.al l■pac:t atate11ant 
waa ps:-epaud prior to the effec:tiva date of the uend11ent. 
of Chapter ,,, Public: Health Regulations. We vill Mend 
the i:-evlsed envis:-onmental impact statement to i:-efhct 
the changes effective December 26, 1981. 

Co11ment1 

•finally, the Depai:-t■ent would like to nc:o■-nd that lf 
waste disposal is to c:onslat of holding the waste ■atedal 
foe tranapoi:-t to suitable landfill fac:llltlea, that the 
holding and transport fac:llitlea be in c0111pllance with 
all applicable i:-egulatlona.• 

17 i....-.; 
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Hr. Helvin l. laizi•l -3- Hay 28, 1982 

Re&J!!:!.nse: 

The Department of Water Supply will comply with all appli
eable regulations regarding the waste disposal from the 
water treataent plants. 

Sineerely, 

9Y~S:fi. 
Williams. Baines, Direetor 
Department or Water Supply 

HTH: tah 

c:J CJ CJ C::J c=i CJ CJ c=J c::J CJ CJ CJ t7 CJ CJ CJ CJ CJ 
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IIAY I 1SB2 

Office of Envtronaental Qualtv Control 
550 Halel<auwlla Street. Rom 301 
Honolulu. H1wtt 96813 

6entlemen: 

c:J c=i CJ 

lie 1pprect1te the opportunity to revtew the Envh·oM~nul lq,1ct State
..ent (EIS) for the water treablent pl1nts planned for the Hlka ... o, Lower 
Kula, and Upper Kula w1ter sysuais. We recognize the need for tqirovhig the 
w.ier quaHt.r ot thHe three systas. 

The Hlk&wao plant will be on Count)'-o.-ned land located In an Agricul
tural District. We. therefore. hive no c:a:111ents to offer eacept to voice our 
support or this project. 

The upper Kula plant wtll be on State l1nd In an Agrtculwr1l Dtstrtct . 
A fo~l request should be ud11 to this dc?p&rlment by the County of Kaul for 
the use contegplated. 

The stte for the Lower 11111 plant h&s not yet been ftaed. The preferred 
site ts privately owned. It ts In 1n Agrtcult11ral District; the flnt alter
native site ts also In an Agricultural District. Both sites ani e&stly 
acceued. 

The second alteniathe st le for the Lower ~h phnt would be located 
In a Resource Subzone of the Conservation District. Jt would be adjacent to 
the present Pttholo Reservoir tn the Kakawao Forest Reserve. This site ws 
c~letely cleared and altered during the construction of the SO million 
gallon resenootr In 1966, ind now Is caaposed of leveled fill mtertal that 
Is unlfonnly sterile. It SU?POrts a few species of hardy weeds ind grasses, 
Construction work would not threaten any native ccosystecs. It would, how
ever, create a significant traffic 101d upon the forestry ro•d within 
11.lka.,o forest Reserve, The IIO~ea,ent of l1r,ge tn1cks and equlpc,ent over thl5 
at times steep dirt road could c1use serious surface wear th1t would require 
substantial Nlntenance at the end or the project, The EIS does not address 
this prob 1~ . 

Sincerely, 

~<-.<'.J::2.c._., 
SUSUKU ONO, Ch1ll"llln 

Board or land and N1tur1l Resources 

cc; lb. S, Haines 
Dept. of Water Supply 
County or Kaul 

c:J CJ CJ CJ c::J CJ 

-DEPARTMENT DF WATER SUPPLY 
C::0UN1Y D,- MAUI 

Hay 28, 1982 
111~ a. ■ax nae 

•All,..,aU• MAUt • N4 W•U ••'JW.111 

Kr. Susuau Ono, Chairman 
Board of Land and Natural Resources 
Departaent of Land and Natural Resources 
State of Rawa ii 
P.O. B011 621 
Honolulu, Rawall 96809 

Dear Hr. Ono: 

SUBJECT, HAKAWAO-KULA WATER TREATMENT PLANTS EIS 

Thank you for your comment& and we offer the following 
responses: 

Comment• 

•we appC'eclate the opportunity to review the EnvlC'onmentAl 
Iiapact Statement CEIS) for the water treat111ent plants 
planned for the Hakawao, Lower Kula , and Upper Kulil water 
systems, We recogniae the need for i111provlng the water 
quality of these three aystems. • 

"The KAkAwao plAnt will be on County-owned land located 
ln an Agricultural District. He, therefore, have no co■-
aents to offer except to voice our support of this project.• 

Response: 

We appnclate your support of the propoaed Hakawao Water 
Treat111ent Plant. 

Co11111ent 1 

"The upper Kula plant will be on State land ln an Agricul
tural Ol5trlct. A formal request. should be made to thla 
department by the County of Haul Co~ the use cante111plated , " 

"B, W .. ,.. .All ~l..,, 5..J .t./. " 
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Kr . Suau111u Ono -2 - H•y 28, 1982 

Jlesponse1 

Please be assured that• formal request for the use of 
the A9rlcu1turd • dui9nated State land in upper Kula will 
be submitted to your department. 

Comment; 

"The slte for the Lower Kul• plant has not yet been fixed. 
The preferred site is pt'ivately owned. It lS in an A9t'i 
cult.Ut'al Districts the fi .r.&t alternative 11ite is also in 
an Agricult:ut'al Distict. Both sites are easily accessed,• 

"The second alternative site for t.he Lowet' Kula plant 
would be loc3ted in a Resource Subzone of the Conservation 
District. lt would be adjacent t:o the pr-esent Piiholo 
keservolr in the Kakawao Porest Reserve. This site was 
cor.,pletely cleared and illt:cr-cd during the construction 
u( t:he 50 llllllion 9allon t'eservo.li- ln 1966, and now is 
comp.:,sed cf levt1led fill 111at1trial that is unifomly ster
ile. It supports a few species of hardy weeds And grAases. 
Const.ruction wot'k would not threaten any native ecosystems, 
It would, howevec, cceat:e • significant traffic load upon 
the forestry road within Kakawao Porest Reserve, The 
1110ve111ent of large trucks and equip111ent over this At times 
steep dirt road could cause serious surface wear that 
would requlre substantial maintenance At the end of the 
project. The EIS does not address thls pcoblem.• 

Res.e_onse: 

At thls ti111e the sites located ln the Agricultural Dlstrlct 
,.,, ... in the prefei-red alt:ernati11es for the Lower Kula Water 
Treatment Plant. In the event that the &lte located in 
the Conservation District is used, an a l 1-weAther roAd 
will be constructed to provide safe access ar,d to mitigate 
soil erosion 9enerated by the movement of large truck& 
over a poorly maintained road. 

S l nee rely, 

~..;&,;-,,r. ,(! - ;:, 
Williams. Haines, Director 
Department of Water Supply 

MTMiUh 

c:::J CJ CJ CJ c::J CJ 17 CJ CJ CJ CJ CJ " CJ c:J [:=J c::J CJ 
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DEPARTMENT OF PLANNING 
AND ECONO\t1IC DEVEIDA'v\ENT 

c:i CJ 

Clair..& ■ ~~ 
MIDIIO ~~ 

fl.,...;; \al~r 
----- =•_._....._u 

.............. "~J~~ .. •N:. P i<l4l,1.AU.....,.,.,••...,..•«.,Ja.1U1 ,OUJ~t<Jt&:l.JuHL...,...,. 

liCC1~ of Envinwio:nUl QJallty 
Cantrol 

550 llalebaarila Sttcet, 11oa1 lOl 
llotiolulu, lb~i 96813 

.• ~...sttian: Mr. Melvin Ioi-1 

Dear Mr. Xaiiuai: 

).by 6, 1962 

Subj,.ct: H;ab>,-aa•lula Water Treatllll:nt Planu EIS • 
).bbwao and l:ula, •1;1au 

Rd. Ho. 474D 

We have rcrle-1 the referenced Envirorncntal llapact Stata:icnt 
and found that llUI' concerns with the EIS h'epanition Notice for the above 
subJIOCt have been adequ&tely IUISWl:rcd in the EIS. 

Thank you for the opportunity to ca:P,nt on the proposed project. 

Sinecrely, 

lildoto N>ll<I 

c,;; \,. WlUl• S. Hal.nc1 
Mud DcpanP:stt of Water ~ly 

c:::) c::) CJ c:::J CJ ! t 

(I) , . 
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DEPARTMENT Of' WATER SUPPLY 
CCIUNTY Clf' MAUI 

,.. a. eax no• 
·••Lu■u. NAWI. " ........ ••T•. 

June 10, 1982 

:tr. Hideto Kono 
Department of Planning and 

Economic Devel0pment 
P. O. Box 2.359 
Honolulu, Hawaii 96804 

Dear Kr. Kono; 

c::J 

RE: Draft Environmental Impact Statement for 
Makawao-Kula Wacer Treatment Plants, Hakawao 
and Kula I Maui.. 

We acknowledge receipt and hereby wish to thank you for 

your response on the subject matter. 

Sincenly, 

~~ s: ;(L..:_ 
William S. Hainea 
Director 

CO:RC:a b 

cc : OEQC 
EQC 

CJ 

Programs Manager 
£1wiron111t1n~ lm11acr Study Corp . (Honolulu & Haul offices) 

"B, w .. , .. .All Jl ,A,, 5'AJ .t+ .. 

CJ c.:..J 
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April 8, 1982 

H£H0ftl,NOUK 

TO: 

FROM: 

SUBJECT; 

Office of Environmental Quality Control 

Director of Transportation 

EHVIRONK£NTAL :IMPACT STATEMENT 
MAKAWAO-XULA WATER TREATMENT PLANTS 

DUUffOt■Oa.t'l. 

W•INE J 'f.U,4$.AIU 
.l4Wl S II C-IAfl£ $ 

...WSI~ 
.ICNAlhAl't &. ll•W.O'- PhD 

NMJI\.Tlaf(A 10 

5TP 8 . 81.78 

Thank you for the opportunity to co111111ent on the subject 
EIS . 

We have no &ubstantive coaunent• to offer to iaprove 
;1our stateJDent, 

~y~J. /l o~{,jash.ionna . 

DEPARTMENT Dr WATER &UPPLY 
COUNTY DI'" MAUI 

p., a .. •ax 11a• 
.. -.u,...,.M• MAUI. HAllltAU 9&Te• 

Hay 3, 1982 

State of Hawaii 
Department of Transportation 
869 Punchbowl 
Honolulu, Hawaii 96813 

AlTENTION: Hr . Ryokichi Higashionna, Director 

Gentlemen: 

u . Draft Environmental Impact Statement for 
Hakawao~Kula Water Treatmenc Planes, Hakawao 
and Kula , .. Haul. 

Ye acknowledge receipt and hereby wish to thank you for 

your response on the subject matte r. 

Sincerely, 

~~S./t... 
Williams. Haine■ 
Director 

00:RC:ab 

cc : Progra~s Manager 

.. B, W.1., ~II ~l1,.1, 5.·,.J .l.J. " 

c:::J c:J CJ c=J CJ CJ ( I CJ CJ CJ CJ CJ CJ CJ CJ ·CJ CJ CJ 
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STATE OF HAWAII 
OlflCE Of EIMIIOHMEHlAI. QUAUTY CO-

........ ....,,,,_,_. .. 
tOiG.1&1,1.........,. tNtJ 

M<ly 6• 1982 

·---·· 

~illia• Haines. Director 
l>epartAcnt of Water Supply 
County of Maui 
P.O. Bax 1109 
hailuku, Maui, Hawaii 96791 

SUBJECT: Environmental Impact Statement far Makawao+Kula 
Water Treatment Plants 

Dear Mr. Haines; 

Wu have reviewed the subject statepent and offer the following 
co.uacnts for your consider<ltion; 

I. 

?. 

l. 

,I, 

~. 

A summary sheet should be included pursuant to 
EIS ReJulation 1:42 a. 

Page z-:u 
The EIS indicates that no rare or endaneered species have 
been seen or are potentially present. The statement 
should be documented. 

Suction l of the EIS should discuss the State Environmental 
Policy Act, Chapter 144, Hawaii Revised Statutes and how 
it relates to the proposed project. 

~c 4·4 

The ElS states that each tre a tment plant will have chlorine 
tanks. The s i ie of the tanks and how much chlorine gas 
H 11ri,J should br discussed. In addition, there should be 
d1~,· -,sduu rer,.irJinc the potential h,p.ict of chlorine eas 
1~dLi11M aud how lt ~"Y drfuct tha 111rroundln~ arua and 
11.:,11ulutlon, Ir any. 

The EIS h unclc.1r whether additional water will be pumped 
for usa~e. Because water pumpage is part or the entire 

c=) CJ c:::J c:J c:::t 

11Uliam Haines 
Hay 6 • 198Z 
Page Z 

6. 

7. 

B. 

action as page E-1 states, "Source treatment and 
distribution are the main components of a water system," 
the entire system and any future increase in water usage 
should be discussed. Hore importantly, such discussion 
ls required in EIS Resulation 1:lZ which states, 

A group of action shall br treated as a sinele 
action when: (1) the co~nonent actions are 
phases or increments of a larecr total 
undertaking; (2) an individual project is a 
necessary precedent for a larser project, 
(l) an individual project represents a 
commitaent to a lar~er project; or (4) the 
actions in questions arc essentially the same 
and a single Statement will adequately address 
the impacts of any single action. 

Therefore, we reco111111end that any plans of increased puaplne 
or develo~ins new sources should be identified in the EIS 
and discussed. 

The EIS should also discuss the iaoacts of puarage during 
drourht conditions. 

It is im~artant to recogni~e the value of the con sultation 
process 1n developing an acceptable EIS. We refer you to 
Doug Heller's comment in the cons ultation section which 
remains unanswered and should require an adequate response. 

The issue of the potential increase of pu■page and its 
effect on the aquatic fauna should be discussed. 

9. The archaeolosist conductins the survey should be identified. 

We trust that these comments will be helpful to you in preparing 
the revised st.:ltement. An attached sheet lists th11 COnl'tcntins 
parties. We thank you for the opportunity to comment on the 
document. We look forward to the revised statement. 

Sincerely,• 1/.-
~,~ 

Attachments 

c:J c...:,_J 
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DEPARTMENT OF" WATER SUPPLY 
CD.JNlY 0f" MAUI 

Mo1y 21, 1982 

Mr. Charles G. Clark 
Direc t or 

~- a . ■ua no• 
-·11.Ullllo N•Ul o M&W•I I ••?•I 

Off1ce of Env1ron■ental Quality Control 
State of Hawail 
550 Halekauwila Street, Room 301 
Honol ulu, Hawaii 96813 

Dear Mr. Clark ; 

SUBJECT: MAKAWAO-KULA WATER TREATMENT PLANT~ ENVIRONMENTAL 
1MPACT STATEMENT ' " 

Thank you for reviewing the e nvi ron11entoll 1apact statement 
and we offer the following r e s ponse• to your comments ~ 

Coament: 

•A aumuey aheet should be included pursuant to £15 Regu
lations 1142A. 

Res.1?2!!.!.!: 

A 11u11mu·y sheet will be included in tn1: revised us. 
Comaent. 1 

Page 2-31, •£1S indicates that no rare or endan9ered spec i es 
have been ■een or are potent i ally present . This stataaent 
should be documented . • 

Response: 

A docuaentation may be tound in App~n Jl a F of the ElS 
statement . 

Co1111ent.: 

"Section l of the £IS sho ul d diacuas t.hu State Environ • 
mental Policy Act, Chapter 344, Haw•li R~vlsed Statute& 
and how it relates to the proposed project.• 

··a, tv .. ,,, .All ,t4,, 5.4J .f./ •.. 
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Kr . Charles G. Clark - 2- ltay 28, 1982 

ResP?n se: 

Section 3 will dlscu111 t b e State Environment.al Policy 
Act, Chapter 344, HRS. 

Co11m1mt: 

Page 4-4 

"The EIS 11tates the each treat"8nt plant wl H ha ve chlorine 
tank,. The size of the ta nks and how much chlorine gas 
storage should be discussed. ln addition, there ahould 
be dhcuuion regard i nq the potential i11pact of chlorine 
ga ■ leaking and how it may affect the su r rounding area 
and popul•tlon, if any.• 

Response : 

The size of the chlorine tanks and amount of chlori ne 
gaa to be stored has not been exactly determined at thh 
time. The final construct ion plan■ for the wat e r treat
ment plants will evaluate the amount and eize of the 
chlorine ga11 cylinders. l'relh1inary design considerat.lona 
being evaluated include one ton chlorine gas cylinders 
to be used at t he treat ment pl•nts, 

The potential of a major chlol'.ine gas leak is remote . 
Aa a cautionary measure, all treatment plant■ will have 
a chlorine detection syate• and an alar■ ■yste■ vill be 
activated in the event■ of minor chlorine leak ■• We pre
sently use chlorine ga• as a disinfectant and have not 
had a major chlorine leak. ln the remote and highly 
improbable situation where there should be a iaajol'. chlorine 
leak, there would be no residences and/or urban centers 
whi ch will be liapacted by a major chlorine gas leak. 

Coa11Htnt 1 

"The EIS is unclear whether additional water will be pu■ped 
for usage , Because water pu111pa9e la part of the entire 
section as page E- l states ; •aource treatment 11nd dlstri
butlon are the 111ain components ot our water ey■te•• • the 
entire aystem and any future inc t ease in w•ter usage should 
be discus se d . Hore lmportantly , such discuaslon i • required 
in EIS Re9ulatlons 1112 which states : 

(-::) ~ l ~ r:7 r:J CJ c=J 
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ttr. Charles G. Cl ai:11 -l - Kay 28, 1112 

A group of actions shall be treated as a single ac
t ion when: "Ill co11ponent actions are phases or 
incri:ments of ii \ar:ger total undertakinJ; 121 an 
individual project is a neceasu·y pr:o,cedent for a 
largec pr:oject; (JI an individu.il pcoject npcesente 
a commitment to a lai:-gec pcojece, or (41 the actions 
in questions a.e essentially the same and a aingle 
Statement will adequately address the impact■ of 
any alngle action. 

Thei:-efore, we r:eco11iaend that any plans of incceased pu11ping 
or developing new sources should be identified in the 
~IS and discussed.• 

Response: 

The Nakawao-Kula Water Treatment Plant EIS specifically 
deals with the construction of water treAt11ent plants to 
treat the ea:isting Kakawao-Kula wateir system. The water 
treatment plant is being proposed to meet current atate 
and federal potable drinking water requirements. The 
treat11ent plants ace specific actions to be taken within 
an edsting water system, and will not entail the drawing 
of additional water. 

Page t-1 of llppendh £ was a general introductory atate
ment to set up a framework for the discuasion of water 
treatment plant design. Furthermore, Appendix E ■erves 
as a general discussion on water treat11ent plants for 
the public. 

We believe that we ;are in confot111ance with ElS llegulat1on11 
l;l2 ln that the proposed three water tceatment plant■ 
have been discussed in a single £1S docu11ent1 there are 
no necessary pcecedenta for a larger project, that the 
individual water treatment projects do not represent a 
co111111ltinent to a larger project1 the three water tireat11ent 
plants propo&ed are not phases or increments c,f a larger 
total undertaki1191 and, the three water treat111ent plants 
are essentially the aame and that a single statement will 
adequately addr:ess the impacts of any single action. 

Comment: 

4 The EIS should also di&cuaa the impact■ of pumpage during 
drought conditions.• 

c::J CJ CJ c:J c:J [ J 

Hr. Charle■ G. Clark -4 - Kay 28, 1982 

lles..e_onse: 

The EIS dld diacuas the intergrated Kakaw•o-Kula wato,r 
system and the pumpage required to meet the water requlre-
111ents during drought conditions. Additional information 
can be found in Appendix D of the E~S. 

Coawent1 

"It is import,mt to recognize the value of the consulta
tion process in developing an acceptable EIS. We refer 
you to Doug Keller's comment in the consultation section 
which re11alns unanawei:-ed and should requir:e an adequate 
response. 

lleapon,;e: 

Our: i-esponsc to Hr. Keller and to you h that, the major: 
purpose of the propo■ed water: treatment plants la to iaeet 
existing requirements aandated by the Feder:al Safe Drinklng 
Water llct and the treat11ent plants h•ve been designed to 
conform with these requirements. Thia environiaental impact 
study deals specifically with treatment plants designed 
to meet current state and federal requicements. Puture r 
watec requirements and nece&IIAl:"Y water: sources and storage 
facllities to meet their requicements ia a s.ep•rate issue 
to be studied at a later time. Once again, we must stress 
the fact that the treatment plants are designed to meet 
existing water needs. The amount of water which can be 
taken fro11 W11Uoa Ditch has been fixed at 16 iagd1 the 
a1110unt of water which \lill be obtained for the upper and 
lower water tceatment plants has been determlm:d by safe 
yield of the ea:isting water sources. 

Comment: 

"The issue of the potentlal increase of pumpage and lta 
affect on the aquatic fauna should be discussed." 

ltesponse1 

A911 ln, we reiterate the fact that the amount of water to 
be taken from the Wailoa Ditch la fixed at 16 •gd. The 
county wi 11 not. exceed thla 11mount. There are no flowing 
st.re•ms adjacent to the tre.atment plants which wlll be 
impacted by the water treatment plant.a. Pleaae r:emembezc, 
that the water source for the treatment plants ha9 been 
in existance for numerous years and we do not plan to 
increase the present draw. 

~ 
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Nr. Charles G. Clark -s- Hay 2B, 1982 

Co~, 

TIie archaeologist■ conducting the survey allould be identi
fied •• 

Response: 

TIie archaeologist conducting •the survey was Richard Bordner. 

Sincerely, 

Daines, Director 
Department of Water Supply 

HTN:tah 

CJ C=:J t::J c::::J CJ CJ (._J CJ L._j C=:J Cl ,-c ~ 
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MOIII-I• ........ --
STATE CF HAWAII 

o-PAJl'fMU<T 0#' EDUC;A T>ON 
i, .......... ..................... 

Dr. Donnis.H. J:hgm~son --

....... .__ ............. , April 13, 1982 

, ... 
"' ' "' tn 

Office of Enviror.cant~l Quality Ccntrwl 
5S0 ffalekauwila Street, Room 301 
Honolulu, Hawaii 96113 

CentleJ11eni 

Subject: Eovironinental Impact State1DOnt 
Ka~~wao-Kula ~ater Treat,nent Plants 

Ne have reviewed the subject EIS and have no co-nts to 

offer at this ti1DO. We do, however, concur with the purpose for 

the water treataant plants. 

Than~ you for the opportunity to review the documents. 

Sincerely, 

;/. ~ vi I<. 'nu jl a. 
Donnla H. Thonipaon 
Superintendent of Education 

• 
. . 
. . 

DEPARTMENT DF" WATER SUPPLY 
COUNTY Of' MAUI 

--• a . •CJM UD9 
WMLU.U, MAYt. "-"•A-U •• , •• 

Hay 3, 1982 

State of Hawaii 
Department of Education 
P. 0. Box 2360 
Honolulu, Hawaii 96804 

ATTENTION: Hr. Donnls H. Thoa,pson, Superintendent 

Gentlemen : 

IE: Draft Environmental Impact Statement for 
Hakawao-Kula Water Treatment Plants, Hakawao 
and_J(_ula , Halli. 

We acknowledge receipt and hereby vlah co thank you for 

your response on the subject matter . 

Sincerely, 

9Y......-.r.4--
Willia111 S. Haines 
Director 

CO: RC:ab 

cc : Programs Manager 

.. ~ W .. ,., .All 5i 1 .. ,, :J; .. J .f.J. " 

r-J CJ 
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STATE OF HAYIAU 
lfNVIRDNM5"'T "'- QUAI..IT'Y CC>ol-'141S510N 

.... .... u . .....,.u u . 

...._ .. .......... 

Dur Revia,-.r: 

...... ........................ 
l,pd \ :a. 19U 

·- Attached fol' your revle\W Is an Environmental Impact Statement (EIS) lhat · 
~,.~ .. pre;: u· ::! ;:urr.u;,nt l:1 Chlol)lllr :;n, Ha1•ali Revised Statutes ;md lhi: 
Hutu and Regulations or the Environmental Quality Conunlss ion; 

Tltla ; ttaka v ao-lCula Water 'l"raat.>ent: P!~l:s • 

Localion ~ ttakawao and iul•~ ,~ul 

Clanlficationi ._15., ... e .. n.;9'.ao....""= t;.;l;.;o;.;;n;._ _ __ _ _____ _ ____ _ _ 

Your comments or acknowledgement of no comments on thi: EIS ilri: welcomed . 
PleilH submil yol.!r reply lo the ·accepting authority or approving _ agc:nc:y: 

Office of Envho111, 1nt1>\ 9'! altty 0:Jntn,l 

. SS~O~ Kalekam,lla Stre•t r ,,,..,., lDI 

H.9nolul u, Hawaii 968 1) 

Ple.ue send a COP!' or ~ou r rep ly t., t'111 pro:,~,in;: ;,:2rt;, : 

Hr. Wllll11m S. Halnes 1 !!.lrector. 

bepart.,ent of 1/at■f' Supnly 

..2_luntr; of H,1ul 

P,0. Bo,c 11D9 
lid l ulcu; ll~wdl 96793 

Your commenls ~ be received or poslm.trked by ; J,w n, l2U 

H you h;ive no rurlher use ror this EIS , please return lt l o the Commission . 

Th.ink you ror you r p:.rtlci pallon In the EIS proc:ess. 

Stilt [nergy Division has no co11J11ents. 
~~ 

82:313 

Cd~•rd J. r.re1n,y 
Chier, Conserv1llon Dr1nch 

C} CJ CJ I j CJ C::J CJ CJ 4------, ----

DEPARTMENT OF WATER SUPPLY 
CDUHTY Or MAUI 

~. a. eo• na• 
••1~ ,wi•w • .. ,."•• MAwau ••••• 

July 8, 1982 

Seate Energy Divl5lon 
250 S. King St reec 
llonolulu, HawaU 96813 

Gentlemen : 

Re: DRAFT ENVIRONMENTAL IMPACT STATEMENT FOR HAICAWAO•ICIJLA 
\IATER TREATliENT PUNTS I HAKAWAO AND KULA 

I 
HAUT 

Your re5pon1e of "no co111111ent11" was inadvertently 1ent co the 
Honolulu Board of Water Supply and was returned t o u1 by the 
Office of Environmental Quali t y Cont rol on June 22, 19B2. • 

Thank you fo r your partlclpation an d response, 

Sinc e nly • 

~~S.frl 
Uil l iam S. Haines , Director 
Department of Wate r Supply 

RC/ao 

cc: Envir onmental Qual ity Commi ssion 
Office Env ironmental Quality Control 
Prog r ams Hanage r , Horman Saito Engl nee ring Consulcanc1 , Inc . 
Envi r onment a l Impace Study Corpo r ation (Honolulu / Kaul) 

··a, W., .. .All :Jt •• 1, :J..J .t./. .. 

CJ CJ CJ CJ CJ I .J CJ CJ CJ c::J 
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® 
University of Hawaii at Manoa 

W~cr ...... ,cH ...... ~ ec.,., 
l\ub11u 11•11 2lll • U.W O..lo Sttul 

Hu,,olulu. ll•••u ~ 

Offi:e of &viro-.ntal ~11ty Control 
550 Halekauvll• Street, looa 301 
Hunolulu, Havali 96813 

CttntleQc11; 

30 Aprtl 1982 

Subject: [IS for tba tlakavao and ~ula Water Traataent Plante, 
Kaiul, Wava11, Karch 1982, CountJ of lbul 

CJ 

We have revi•v-d the eubJect EIS and offer the follovlo1 c-nt, A• lo 
aev•a• treatQCOt planta, water tre&tMnt plant• (IIJP) need properly traloed 
aod certified operat1n& p■reonnel, Heretofore llrP operator■ have oat been 
neeJed luere; therefore, quallfieJ personnel aay be lackio& locallJ. >-l•o, 
le11slat1va a11d lostltutiooal reaulac1ona aay b• needed to require properly 
qualified and rcal•tered operat1n1 peraonnel. 

Th•ok you for the opportunity to co-eat. Thi• uterial waa reviewed by 
I/QC peuoanttl. 

l:TH:J• 

cc: II. CkC 

Y. S. F.>k 
Dl'\I, H.lul County 

Sincerely, 

/:tl,,•t,~ ·_J., l/1,,-\tl 1,,,
7
, ,.,/.· 

Edwio T. Hur■bllyaab I 
EIS Coordinator 

,.N EQIJI\L Ul'l'OHTUNITY Ull'LOYCH 

c=i t::J c::J CJ 

(I) . . . 
DEPARTMENT DF WATER SUPPLY 

COUNTY OF" MAUI 
P. a. •a• ua, 

••"·"""• .,.,...,., N•••tt ••"l'•a 
Kay 28, 1982 

Hr. Edwin T, Hurabayashi 
EIS Coordinator 
Water Resources Research Center 
University of Hawaii at Hanoa 
Holmes Hall 283 
2540 Dole Street 
Honolulu, Hawaii 96822 

Dear Kr. Kurabayashi: 

.SUBJECT: HAKAWAO-KULA WATER TREATMENT PLANTS 

CJ 

Thank you for your coaaents and ve offer the following 
response: 

Co■aent: 

•we hHe reviewed the subject EIS and offer the folloviRCJ 
coa11ent. As in sewage treat11ent plant&, water treau,ent 
plants (WTP), need properly trained and certified operating 
personnel . Heretofore WTP operators have not been neede:I 
here, therefore, qualified personnel ••Y be lacking locally. 
Also, legislative and institutional regulations 1.ay be 
needed to require properly qualified and registered operat-
1 ng pe rsonn• l. • 

Res.e.onse: 

The Department of Water Supply la presently in the proce&■ 
of establishing positions thr-ough the civll servlce clo1u 
for- vat,:r- treatment plant operators, Thtt departaent h,u 
budgeted for the water treatment plant operators and for 
the training of the treataent plant operaton, The treat
■ent plants will be staffed by qualified operators. 

Slncei:-ely, 

~....u-s: ~. 
Wlllta■ S. Haines, Director 
~epact■ent of Water Supply 

l'ITH:tah 

"D, W .. ,,, .All :Jl..1, 5;.J .f./." 

c.::J LJ 
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University of Hawaii at Manoa 

Olhca ol Iii• O,nc,o, 

bvln,aaHlol c .. ,., 
CtewlO<d ll7 • ~ Campu• Ro•4 

HoaoMu. ll•wu, IIIIIU 
T•l•pbooe 1-1 -7111 

Mr. Melvin Koizumi, ln1crim Direc1or 
Ollie,: ol Environment;» QUAlil y Control 
,,o tt.iek.auwila Sirci:1 
Honolulu, Hawaii ,u11 
Di:o1r Mr. Koizumi: 

Draft Environmenul Impact S1a1emi:n1 
M.i<awa~Kula Water Treo11mm1 Planu 

Maka111.ao and Kul.a, Maui 

M•y 7, 1912 

RE:O)lZ 

The Environmental Cenler have reviewed the draft EIS IIJf' lhe propo>ed Makaw,1~ 
KulJ .,,.,er 1rca1men1 ploll'tU on lhe uland of Maui. T~.(! commcnu, auenmenu and 
reca•nmcndJIIORI given hertlNtlcr 1:onccrnmg 1h11 pr01cct have t:.cen prepued with lhe 
.. !>1>1.>nc'! uf St.etla Conanr, Ccncr.sl S~cn.:c; R. Aliltl Holt and Chari,:, Lamoureu,, 8otJny; 
Oa.id l'ctcr,on and Jacquelin Miller, Env1ro111nenUI Center. Penonnel from lhe IV.ilcr 
Rc>.>urce• Research Center h.tve 41>0 bed\ consulted. 

E!!!!!! 
n,,. d11cu.1ion of ui1un1 fauna at each of the trutmcnl plan1 1ite1 in both C.,.pter 2 

(p.lge 2-29) •nd ,\~ndut F is 10mewhat abbreviated. Ille rceommend th.JI furlhct e,plaNllon 
be p,ovidf:d of the field rcconrwi,wncc mctho<IS wed to auc:t.S the f.&una ol the area. 
In particular, ii would be useful ID give infotma1ion u to when the licld ,tudy w;i, made 
h.c. time of day), lor what duro1tlon1 and on how many occasionL 

The .useurnent given to o1d1accnt arco1s (page 2·29) inlers that avit.una •nd other 
•nim&b in reitton• bordering thc p101cc:1 are simil..r to tho>e found at thc trc.11ment pl.one 
,ice, thcrn..,lvc1. Once again, ho101ever, no 1ncncion i1 made ol the methods us.cd to .&ITive 
al such a conclullon. If lield reconnaiswnce was performed in adjacent rcgioM, the lcchniques 
•r><I rncthodaloi:ies al 1he>C 1urveys •hould be included in the EIS. 

The U. S. Fi•h and Wildlile Service, (FWS) has in recent ycan done e1tcM ivc survey, 
of avilauna ol this ,1nd olher r;:giO<U of Mau,. Alchoua:h not publi,hed, the infotmation 
developed is .ivailable 10 invutigativc prujecu ol this n1.ture. For that re.uon, .,e 1uuu1 
th.ti the FWS survey d.lta be u1cd in the prcp,uo1tion of lhe rcvrkd EIS .ind properly relcreoced. 

We concur with Mr, John Fotd's 11nplicat1on Ueller from FIV.S lo Maui Ocparuncnt 
of Water Supply, p:o,e ll•ll th.It lire dc•cript1on of the e1imn1 env1ron1Dcnl 1010Uld be 
et>lranccd 1hr11oi:h a ,ucvc)' of •q .... tic buna ne•r the prop>>ed trc.atmcnl pl.Ill! site,. 

AN l:(lll,\L Ol'l'Ull I IINI l'Y r.1,m OYI 14 
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Mr. Melvin Koiium1 -2- May 7, 19&2 

Proper cvalualion ol potc:nllal impacts to possible threatened of endangered aquatic II le 
cannot be made w1thou1 " comprehensive: study of all m•jor lil/Jna in the •ru, 

Anolhcr concern 10 be addreucd in 1h11 di1cus1lon of the csisllng environment 
is whclhcr a minimum nrcamflow has been ucablishcd at any of the projcc;t areas in 
the in1ercu of preservin& Ille fotml dependent on the aquatic regime. 

Bcc:illJ•e the fauna chcdclists ol ,\~ndi.r F include the category of species chat 
..-c •likely present, or which would poulbly visit the •he." die lollowlng two birch are 
rcaimmendcd for Inclusion in the table prepared for lhc OU~ 1i1e and given on page F• 17, 

El£!! 

Scicntillcc Name 

Drcpanididac 
Pslnirourinae 

Maculata NcwtQni 

Orepanididac 
Vc1!.)_arn1 Coccill!'_a 

Common N~rnc ~ 

Mo1ui Creeper E 

•riwi E 

Page, 2-21 and 2-2~ Include ilemiution, al c.rbting plant forms and the vcgetauon 
zones in ,o,hicn the 1rca1menl planu arc loca1ed. However, dc,aiptlon1 al the general 
veget,uivc characterll>lio of each area <1nd 11ivcn vegclation ionu il o1ho needed. 

The no<1uus weed Clidcrnia hirta u. repotlc<l •• growing in Pithola Snes I •nd 2 
(pige F-6). Srnce Chci,:mia IS u.rc:iii'jjest, o1nd !Ince ellorls arc being made to p,cvcnt 
its cstabllitvncnt on Mau,, we recommend that anr plants ducovcred during &his ?<01ec1 
be reported to the Maui ullicc of the Division of Forestry and Wildlile, State Department 
ol Land arid Natur•I Resource,. Funhcr,norc, cltoru ,hould be made to avoid •prcading 
Clidcmia to othirr ;u-cas during Conltruclit>n. Pcrh•P• 1he mon viable means of noiding 
d1ll1culty is 10 climirw1e lhc 1pccic1 lrom the sites bclore starltng con11ruc1ion. 

Treatment Plant Operation 

The trcalmcnt ol si,-t.ce waler for domenic consumption represents ,a vinually 
new activity Jar the Hawaiian hl;1nd1. Because several public waler system, t>n Maui 
,Arc 1'41plied by surface 10urces, there i, a ,trong pouibrlity thal o1rcas other lhan Kuta
Makawao will ulttmatcly be required to construct trc.atment lacililies. Accordingly, 
lhe need lor qualified people lo Ol"'r•tc the 1reat1ncn1 planll will aho h.l,c to be addreued. 
With respect to this concern we r•i>e the lollowing questions: 

I. Are "ccrtilicd" or "licenkd" opcraton ol water 1rcattnent planu cvrendy 
required by lfawail l;,w and/or rcsulation,, and 

2. Are certil1c.ition c0<ir,e1 curren1ly ollercd in the St,1tc ol lfaw.iii? 

c:::J CJ CJ l I CJ CJ c::) c:::i c=J 
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Mr. Melvin Koiwml -2- May 7, 1912 

It aich cer1ifiation counes are CONidered necesw,y, hu lhe use ol the Maul Community 
CoUege cechninl !raining program been considered? Such queuiona will uhim11ely need 
to be addreued by the Drlnkln& Wucr Div111on ol Che Haw1li Oep.vtment ol Hcdlh, 
.lnd should be conliderc:d dsing these inili.t pt,uea ol the proposed Makaw10-Kula ltHtmenl 
programs, 

cc: Dept. of Water Supply / 
Sheila Conant 
R. Alan Holl 
Charles umo<.1reu• 
lll11cr Resources Research Center 
lKquclin Miller 
David Pcicnon 

Yours 1ruly, 

~~~ 
Doak C. CH 
Director 

CJ c::J CJ c::J c:::J CJ 

DEPARTMENT Of' WATER SUPPLY 
CCUNTY 0P' MAUI 

Nay 28, 1982 

Dr. Doak c. Cox 
Director 

r. a. ■a■ now 
•••Luau. N•u•• M•.,.•u ••.,•a 

Unlveralty of Hawall at Kanoa 
Envlron11ental Center 
Crawford 317 
1550 Campus Road 
Honolulu, Hawall 96822 

Dear Dr. Cox 1 

c:J CJ 

SUBJECT1 ENVIRONMENTAL IMPACT STATEMENT FOR MAKAWAO-KULA 
WATER TREATMENT PLANTS -

Thank you for your comments and we offer the fallowlng 
responses. 

Coma.int: 

!!!!!!.!. 
The dlscus■lon of editing fauna at each of the treAtment 
plant sites in Chapter 2 (page 2-29) and Appendla r la 
somewhat abbreviated. We reco1UNnd that further eaplan1-
tl0n be provided of the field reconnaissance methods uaed 
to assess the fauna of the area. In particular, lt 110uld 
be usehl to give lnfor111ation as to when the field ■tudy 
was made (i.e., tlae of dayl, for what durations and on 
how many accaalons. 

Rei;ponse1 

For all at the three treatment altea appro•laately four 
hour& were spent at the treatment Blte ta conduct. the 
fauna surveys and the surveys were conducted during mld
aornlng. These aucveya were conducted in January 1'81 
and perlodlc checks wece 11.ide at. the tceat,aent plant. ■ ltee 
over a three or four 110nth perlod as additional work wa1 
done eaamlnlng the water quality or e11aluatlng the situ. 

"0, W.,., ..All ':Jl;41, 5.4J .t./; .. 

c:::J L:J 
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Doak c. Coa -2- Hay 28, 1982 

Collllllent: 

CJ 

•The assessment given to adjacent areas (page 2-291 i n f ecs 
that avifauna «nd other anh1als in regions bordering the 
projects are ai11il.ar to those found in tha tre.atment pl.ant 
sites themselves. Once again, however, no mention is 
made of the methods used to arrive at such a conclusion, 
If a field reconnaissance vas perfonied in adjacent regions, 
the techniques and 111ethodo log Les of these surveys should 
be inclu ded in the Els.• 

Res~nsei 

The fauna survey was con ducted for the fo l lowing area: 
Makawao, 2,5 acre a 1 Lower llula, 4 acres1 and Upper lula, 
12 acres and approxi11ately 50D feet surr-ounding the p ro
ject site. The project areas have alr-eady been altered 
and the following condi ti ons existi Hakavao, the sit e 
is loc.ited within an existing p i neapple field1 the Upper 
llu l• site, contains a large reser voir and a filte r u nit 
within the 12 .acres on site and the Lower !Cul.a treataent 
s ite vill be located within an existing pasture. 

Co111111ent1 

The U,6 . Pish and Wildlife Service (P WSI has in reca nt 
years done extensive sur-veys of .ovifau na of this an d o ther 
regions of Maul. Although not published, the infocmation 
developed is available to investigative projects of this 
nature. For that reason, we suggest that FHS survey data 
be used in the preparation of the revised £IS and properly 
, ef eren ced . • 

ReS.f!!.nSe: 

We will c:hec:lt with the U. S Fish and Wildlife Sei-vlce and 
if the infoi-111ation is applic.oble we w,11 i nclude lt i n 
the nvised £15. 

Cor,,,u,nt;; 

•1;.- concur with Nr-• .John For-d's i mplica t,o n (l;;tt"r frc:m 
PW~ to Kaul Departmen t of Water Supp l y , pa 9e 11-11 th~t 
the <ies c rlptlon of the e~ t stlng env i ronment would be en 
h.inced thro.:gh a o urvey of aquatic fauna ne .. r thu propot.ed 
treatment plant slte&, 

CJ CJ c:i c=J CJ CJ I 1 c:J 

Doak C, Cox -3- May 28, 1982 

•Proper evaluation of potential impacts to possible threat
ened of endangered aquatic life c:11nnot be made without a 
comprehensive study of all major fauna in the area.• 

~ s po nse1 

The watei- source for the three treatment plants has been 
in edatanc:e for a very long tim e and there are no f l owing 
streams located adjacent to the treat ment plants. Purther-
1110re, the description of existing environment by inclusion 
and identification of aquatic fauna within the effective 
ditch for Makavao system and stream system ls beyond the 
scop e of this envlro0111ental i1Dpact statement. The major 
purpose of the proposed water treat111ent pl.onts la to bring 
existi ng water supply into conformance with a s.ofe drinking 
water regulations. 

Comment: 

•Another concern to be addressed in this discussion of 
eaiating environment is whether existing streamflow has 
been established at any of the project areas ln the in
terest of preserving life foms dependent on the aquatic 
regime , • 

Response1 

The establishment of minimum streamflows at any of the 
project areas and the interest of prenerving life forms 
dependent on aquatic regime la beyond the scope of the 
department's jurisdi c tion, and as we have pre11 i o11sly men
tioned, there are no flowing stream:. ad j a c ent to the 
treatment plant sites, 

Comment: 

• aecause of th e faunA checkli st of Appe nd i it P include 
the category of spe c ies that are 'likel y pr e sent, or which 
would pos s ibly vlalt the site,' the following two blr d11 
ar~ reco ffimended for- inclusion in the table prepared for 
the Olinda site and ~lven on pag e F- 17 . • 

CJ CJ CJ CJ L-:J CJ CJ CJ CJ 
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Doak C. Coit _,_ 
Hay 2&, 1982 

Response, 

The depart■ent will includ• the two birds mentioned and 
include it into pa1e P-17. 

Coiam1tnt1 

lli!..! 
"Page 2-28 and 2-29 include the 1te■ization of ezistlng 
plant for■s and vegetation &ones in which the treat■ent 
plants are located. However, description of the gen•r•l 
vegetative characteristics of each araa and given vege
tative zones ls also needed.• 

"The noitlous weed Clldemi• hirta is reported as growing 
in Piihola Sites 1 and 2 (page P-6). Since Clidemla is 
such a pest, and since efforts are being ■Ade to prevent 
its establlsh■ent on Haui, we reco■mend that any plants 
discovered during this project be reported to the H•ui 
Office of the Division of Porestry and Wildlife, State 
Depart■ent of Land and Natur•l Resources. Purther■ore, 
efforts should be ■ade to avoid spreading Clide■ia to 
other •reas during construction. Perhaps the ■oat viable 
means of avoiding dlfficulty la to eliminate the ■peciea 
fro. the sites before starting construction.• 

Responses 

Th• depart■ent will consult with the Department of Land 
and Natural Resources, Kaui Division of Forestry and Wild
life. 

Co111aent1 

Treatment Plant Operations 

"The treatment of surf•ce water for do■est le consu■ption 
rttpresents a vlrtually new activity for the Hawaiian 
Islands. Because sever•l public water syste•• on Maul 
an suppl led by surface sources, there h a strong po■sl
bl ll ty that areas other th•n ICula-Kakawao will ultl■ately 
be requlred to construct treatment f■clllltes. Accordingly, 
the need for qu•llfled people to operate the tJ"eat■ent 
plants will also have to be addre■sed. Wlth respect to 
thls concern we raise the following questions.• 

CJ c:::J CJ CJ CJ c::J Cl r J 

Doak c. Cox -~- Hay 2&, 1982 

I. Are certified or licensed operators of w•ter treatment 
plant■ currently required by Hawaii law and/or regul•tions, 
•nd 

2. Are certification courses la currently offered in 
the State of Hawaii 

If such cartification courses are considered necessary, has 
the use of the "aui Co■-unity College technical training 
prograsa been considered? Such questions will ultimately 
naed to be addre■■ed by the Drinking Water Division of 
the Hawaii Departaent of Health, and should be considered 
during thes■ initial phases of the proposed HAkawao-ltula 
treatment program.• 

Response; 

The Depart•ent of Water Supply ls presently ln the pro
cess of the eatabll■h■ent of position■ through the civil 
■ervice cla■■ for water treatment plant operators. The 
depArtment ha ■ budgeted for thesa po■ itlons and for the 
training of the water treatment plant operators. All of 
tha treat■ent plant■ proposed will be staffed by quallUed 
operators . 

Sincerely, 

qy-~s:~ 
Wllllaa s. Kaines, Director 
Depart■ent of Water Supply 

KT,.1tah 

t..=:.J (__J 
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University of Hawaii at Manoa 

D•P•<taHI af Aalkropulop 
Ponruo H,11 m •JUI i.1 .. 10 W•v 

lloaoll&I-. llowalt lltilU 

l',6y 6, 1982 

ltr. WIi l i•• S. Haines, Director 
Departlllent of Water Supply 
County of tliul 
P. 0 . Boa 1109 
llllluku, HI 9679l 

Our Hr . Haines: 

The 1tt i ched letter fr11111 a cneniler of our faculty, 
Professor Hitthew Spriggs, Is In respon~e to the Envlron111enta\ 
ll'lpact Statement that was sent by your office to our Departinent 
for C0ff1Toent. 

RIil : il 

"ttac~nt 

CJ 

Sincerely, 

/l : 
f ,~'_L.J l if L.--, 

Richard w. Lleban 
Chairman 

AN EQUAL OP~Oklll!IIIT f l:Ml"LOlt H 

[ I r-7 r7 r_~ Cl r.:J 1 l 

~ 
University of Hawaii at Manoa 

Poputmoal of A■IMopolop 
P•rt•u• Hall lta • 24:t Mail• War 

Huooll&l1&. ll•woil UU 

flay 6, l98Z 

Office of £nvlro1111ental Quality Control 
550 H1lekauwl la Street, R001a JOI 
Honolulu, HI 96813 

Oe•r Sir/Hada• : 

Re: llakawao-• Kula Water Treat111en1 Plan ts , 
Envlr~nn~ntal !!!!2_act Statement 

I have eaa=lned this EIS, In partlc ~lar the Archaeolo9lc1l 
Reconnaissance appended as Appendix G. While the reconn1lss1nce 
revealed no features of archaeologica l Interest, I feel that a historical 
doclln!nt search In relation to the proje ct areas should have been 
undertaken to establish fonner land use at these slte s--Hahele 1wards 
or whltever . Such Information helps greatly In evaluattiigtlie llkel lhood 
of prehistoric re111alns having existed on the sites and subsequent lmp1cts 
to them. l would hope that future Department of Water Supply EIS 
include such lnform.itlon. 

Yours, 

-1 ::, C 
:i/ -t/ , . .J 1-y- - ·,,; ' .. - -\ ?" 

llat thew Spriggs 
Ass Is tint ~o fes1,or-

KS:H 

AN EQUAL OP ~OHTIINITY EMPLOYl::H 

r::J ~ r7 r-, c=:] r::, r-.::, r-, t7 
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DEPARTMENT Of'" WATER SUPPLY 
COUNTY DP" MAUI 

Hay H, 1982 

Dr. Richard w. Lleban 
Chalaaan 

~. a. ■o• uo• 
W&ILU•U• MAUJ 0 NAWAH •• ,.:a 

Department of Anthropology 
Unlverslty of Bawall at Hanoa 
Proteus Hall 346 
2424 Halle Way 
Honolulu, Hawaii 96822 

Dear Dr. Lleban: 

CJ c:::J 

SUBJECT, PROPESSOR MATTHEW SPRIGGS'S LETTER REGARDING 
THE HAkAWAO-kULA WATER TREATHENT PLANTS EIS 

Thank you for your comments &nd we offer the following 
response1 

Comment: 

•1 hav~ eKamlned this EIS, and particularly the Archae
ological Reconnaissance Appended as AppendiK G. While 
the reconnaissance cevealed no fe&tures of archaeological 
interest, I feel that historical document research ln 
relation to the project acea should have been undertaken 
to establish former l&nd uses at these sites - Kahele 
awards or whatever. Since lnfocmatlon helps gceaITy"Tii 
evaluatin9 the likelihood of prehistoric remains having 
ealsted on the sites and subsequent impacts to them. l 
would hope that future Department of Water Supply £15 
include such information.• 

Re!iponse: 

Historical document reseat"ch ln nlatlon to the proposed 
at"eas was not undertaken based on the archaeologlcal recon
nalssance conducted for the project altes. The pcobablllty 
of prl!histodc use of the pl'oposed water tceatroent ■ lte11 
was belleved to be non-ealstant based on available infocma
tlon. We believe that ,such effot"t. was not needed and 
the cost not justified to the taK payer. 

··a., W.,., .All Jl.4 1, 5..J ~/. " 

c:::::i CJ CJ c:J c::J c::J CJ CJ 

.. lc 

Dr. Richad w. Lieban -2- Hay 24, 1982 

The Department of Water Supply's positlon on historical 
documenu.tion for future EISs will be the following: if 
the project ls located within an area containing known 
historical sites, a historical document search will be 
conducted. 

5~14 #4;r4,· 
W!,lliam S. Halnes~rector 
Depart•ent of Water Supply 

HTH:tah 

CJ (.__J 
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COUNTY OF MAUI 
Pf:.-AflTMUH o, l'UIC CONJA0L. 

WA''-""'" ••II• "• w•n ■•lei 

April 1 5' 1 1982 

orrice or ~nvirocental ~uality Contt-ol 
County or 14au1 
200 High Street 
~a11Ulru, Hawaii 96793 

Gentlem ent 

Re ; i,;IS i◄al<a>1ao-Kula ~later Treat:nent Plants 

Our review of your dra~t regarding the above referen • 
cej project does noL appear to present a rire potent i al and 
s~bsequently, do not anticipate any adverse impact caused 
by the project. 

IH ? ;rm 

CJ CJ c::J 

Respectfully submitted, 

~--~~.~t;,t:./ cfe;aid-,K. Tava res 
Fi re Chier 

CJ CJ c:: C1 ( l r=J 

May), 1982 

DEPARTMENT DF' WATER SUPPLY 
i:;DUNTY DF MAUI 

~ . Q. ■OJc. 11D• 
wAt i-4,&u, N•UI , .. "wan ••7•a 

Department of Fire Control 
County of Haui 
Wailuku, Hawaii 96793 

ATTENTION, Hr. Gerald H. Tavares, Fire Chi ef 

Gentleme n: 

RE: Draft Environm ental l~pact Statem ent for 
Hakawao-Kul a Water Tr eatment Plants, Hakawao 
!'!ld Kula Haui. 

We acknowledge receipt and he reby wis h to t hank you for 

your r esponse on the subject matter , 

Sin cerely, 

~~~.4-..:.-
William S. Haines 
Director 

GO:RC::.b 

cc: Prugrams Manager 

"B, W .. ,., .All Jl , .. 1, 5;.J .l.J. " 

c::J c=J Cl r:7 c::J r:::::J [-::J r.:J r:J 
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0-.1~lh~• c:iau:ol 

55l ~~lck•~~lla Gt.roat 
ag:l!ll~lu, 5&.~11 96S!l 

1)-tu Ur, 

41:!>j•c~, .. ~-·~ II.tu" Tre•tae:at Plc.nta 

CJ c::J 

tfe h•VD reri•wcd th11 ~rc.tt i:nv1rcin.-ni:al l'lrD&Ct 
5ta~~nt: tor th• )!U:al."111:,-~la 1tc.:er Tr.aAtDent P'i11r.ta 
pro7rw -, cne h,,,,,. o.:c~=-~ncd t."1::at tho p:-c.;,:ua~ pro';!'.:u'J 
w!ll ~ot h•,.,.,. c.r.r ecv~=a= iiCJ!>act on 011= pl•nno~ pcojectr 
c.."\d prO'}ra:;i;, '!'n111r•forc, - ll•v• no ohj;tctior, to th•· 
prg;,o5c6 pro;:-~. 

V ..,;)' t:11-1 y yo1&:-2, .. 
.. J,_J. ~ 1,,../ 

V::L."".A r., SUi'O!i 
~iractor of l?'.:-'ln can=orna 

cc, ~pa:t;i.oai; a! r.-at:c::: SU??lY• Oou.nq• uf tv.uL 
F.oueinw Coordinator 

CJ t:::J CJ c:::;J c:::J c:J CJ 

DEPARTMENT DF' WATER SUPPLY 
cgUNTY gr MAUI 

... p . ■a• no• 
•• t LMIIU'• ....... .. AWAtl •• , •• 

April 30, 1982 

Department of H11111an Concern■ 
County of Haul 
Wailuku, Hawaii 96793 

ATTENTION: Ha. Velma H Santo■, Director 

Gentlemen: 

CJ 

R.E: Draft Environmental llllJlact Statement for 
Hakawao-Kula Water Treatment Plants, Hakawao 
and Kul11. Haui. 

He acknowledge receipt and hereby wish to thank you for 

7~ur reJponse on the subject matter. 

Sincerely, 

~~.r.4-,.:. 
William S. Haines 
Director 

CO:RC:ab 

cc: Programs Manager 

"B, W., •• ..All :J/.;,.1, :J;,.J .f.J. " 
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COUNTY OF MAUI 

DEPARTMENT OF PUBLIC WORKS 

···•01.11" " r.4." . , ... .. 
••u.w"I.I .,. .. "• ....... ••••• 

llpril 21, 1982 

Hr . Williams . Haines, Di rector 
Department of water Supply 
county of Maui 
Wailuku, Kaui, Hawaii 96793 

Dear Hr. Haines i 

Subject : Environmen t al la-pact Statement 
Hakawao-Kula Water Treatment Plants 

Th.utk you for the opportunity to review the subjec t 
statement. We have no comments to offer , 

Very truly yours, 

~~ 
RALPH HIIY:: 
Director of Public Works 

c::J c:J c::i c=J CJ Cl 
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DEPARTMENT OF WATER SUPPLY 
COUNTY DP" t,tAUI 

r. a. •ax. un• 
......... .,. MAUt., NAWAII ••T•• 

April JO, 1982 

Department of Publlc Worka 
County of Haul 
Wailuku, Hawall 96793 

ATTEtn'lOH: Hr. Ralph Hayashi , Director 

Gentlemen: 

R£: Draft Environmental Impact Statement 
Hakawao-Kula Water ~reatment Plant■, 
and Kula,. Hitui. 

for 
Hakawao 

Ue acknowledge receipt and hereby wish to thank you for 

your respon■ e on the subject matter . 

Sincerely . 

William S. Haine■ 
Director 

GO:RC:ab 

cc i Programs Manager 

.. By W.1., ..Alt 5Lr .. 1, 5. .. 1 .lf. ,. 

CJ CJ c=J LJ l __ J CJ CJ CJ L] 



CJ 

I-' 
t-J 
I 

w 
-.J 

CJ c::J c=i c:l c:J c::J c:::i CJ c::J 

M&ltMlaAL 1&VAl(I 

~ 
~ 

NOUI • SMITH. a 
o-•••• 

DEPART11£NT Of PARKS AND RECREATION 
CUUtfTY' OT liUlltJJ 

_.AIL~lr . M4UII . .. AW#IIN KH1 

April 21, 1!182 

Offic• of Environmental Duality control 
11001:1 ]01 
~50 K•lekauwila Street 
Honolulu, Hawa1l 961111 

Centhrnien: 

Re : Responoe to EIS - Hakawao-Kulf Water Treat ment Plants 

This ls to acknowledge receipt of the Envi r onmental Impact 
State Aent for the Hakawao-Kuta Water Treatment Plants. 

The Department of Parks •nd Recreation expresse s 1uppoct 
for a water qual1ty program and system that will ■erve these 
are•s for many years to c0111e. 

Developm ent of a facility of this type at the proposed 
situs should 1nclude 1er1ous caneideration for : 

a . Ongoing operation and long-range •aintenance as a part 
of initial construction . 

b . tlolse, dust and vi. s ual pollution. 

c. Buffur zone us e. 

White acchuolagical and cultural disturban c e is not 
considered a factor at the proposed sites, all of the areas are 
Important recreationally, and any changes to current use should 
incorporate careful detail to providing alternatlvoa and be 
tnitlated with co1N11unicatlon and sensitivity to neighboring 
coJNDunltles and to current usur nvcda. 

Thank you for this opportunity to co1111nunt. Wu are returning 
thu ~lS which ls encto~ud. 

tncl. 

Jd 

PY} .truly your!! , • l 
~-~· 

NOLLER . SH1Tll, JR. 
Director of PJrk~ a Rcccoatlon 

cc: /Hr. Wlll1Jrn s . IIJlnc~, Director 
O~pJr~munt of W~tur Supply 

CJ CJ C:l c::J 
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DEPARTMENT Of' WATER SUPPLY 
CDUNTY Df" MAUI 

.-. D. ■DIil UO• 

11ay 28, 111112 •AIL.N•U• ••U•• MAW4 U e • t' e ~ 

Kr. Nolle R. Smith, Jr. 
Director 
Departm e nt of Parks and Recreation 
County of Kaui 
Wailuku , Kaul, Hawaii 9679] 

Dear Kr. Sml th: 

SUBJECT: KAKAWAO-KULA WATER TREATMENT PLANTS EIS 

Thank you for your com■ents and we offer the fo llo win g 
responses& 

Co11111ent: 

"The Depart■11nt of Parks and Recreat i on e xpresses s upport 
for a water quality program and system tha t will se rv e 
these areas far many years to come . • 

Response: 

We appreciat e your support for the propos e d water treat-
11ent plants. 

Collftlent: 

"Development of a facility of thi s type at the proposed 
sites should include serious consideration foe : 

a. Ongoing ope rat ion and long-range ma in t en.inc:e 
a■ a part of initial construc t ion. 

b. Noise , dust and vt eual pollution . 

c. Suffer zon e u s e . • 

"0
1 

W.,., .All :Jt,.,, 2..J .f./. " 
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Hr , tlolle Smith • - 1- Nil.y 28 ; H l2 

Response: 

The EIS did discuss the long-term primary and secondary 
impac1:a of the operation and maintenance of the proposed 
water quali1:y treatment plants. ln addition, ii: should 
be noted that the Department of waur Supply is presently 
in the process of the establish111ent of positions through 
the civil service class for water treat111ent operators. 
The department has budgeted for these positions and for 
the training of the water treatment plant operators. 
All of the treatment plants proposed will be staffed by 
qualified operators. 

The anticipated impacts to anbient noise levels and Air 
quality and mitigative aieasures proposed 1:0 111inl111i:te any 
adverse effects to same were also discussed in the EIS . 
The visual intrusion of the proposed water treat111ent plants 
In their respe~tive Areas is anticipated ta be minimal. 
The rllisting laud uses of the project site:o c<111 be described 
JS open space with at least a 1/4 mile buffer :tone between 
a uite 11nd the nearest parks and recreation facility. 

Com111ent: 

•while archeological and cultural disturbance is not con
sidered a factor at the proposed sites, all of the areas 
are i111portan1: recreationally, and any changes to current 
use should incorporate c,1nful detilil to providing alt.er
nat ives .ind be inlt.iilted with communicat lon and sens it lvi ty 
to neighboring co111munities and to cur r en t user needs.• 

Response; 

We concur that c0111municatlon and sensltlvlcy to neighboring 
com111unltles is necessary to millntain recreation a l values 
of surrounding are.is . 

Slncec-ely, 

~~r-.Al. 
Wllll•• s . Haines, Director 
Department. of Wat.er Supply 

MTN : tah 
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April 19. 1982 

Hr. William S. Haines 
Department of Water Supply 
County of Kaui 
P .0. Box 1109 
Wailuku. Haul 

Dear Hr. Haines, 

Re, Draft Enviornmental Impact Statement, Hakawa0 - Kula Watar 
Treatment Plants 

1 have briefly reviewed the Draft Enviommental Impact Statement 
and find that certain questions are left unanswered. The report 
indicates that approximately SO% of the water to be treated will 
be used for agricultural purposes and therefor would not require 
treacm•nt. However the report does not 1114ke any esti-te as to 
the proportion of the remaining SOI that is used for drinking 
wacer as opposed to general domestic use. I think that thiM 
Iigiire is necessary befor the true cost of the system can be 
dcteC'llllned. 

The proposed plan contemplates the expenditure of$ 14. 6 million 
to construct treatment plants to treat lS HCD most of which does 
not need to be treated. I feel that alternatives should be wei&hed 
closely before the co111111ittment of funding of this magnitude towards 
~uch a dubious project. 

As a ~atter of interest. we operate in o portion of San Joaquin 
County, California where the drinking water standards ard met 
by ~upplylng bottled water to residences of agricultural workers. 

U111.il J clcnr ancl present clanger can be shown by the use of the 
WJt~r supplied in the present 5ystem, I feel that the cout la 
probably too high to justify the expenditure anJ altLmatlvc~ 
::hould be sought to comply with the drinklng !:!!!_~ requlccu,cnt 
that 1,1ould avoid treating all of the water in the liyatcm. 

.:.'r,1y.: n 
~ ~tZ--

c. Pare.lee ErJ11;m 

CJ CJ CJ 

(i) . . . 
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OEPAATM£NT OF' WATER SUPPLY 
CQUNTY or Mll,UI 

.. . a .. ■a• 110• 

Hay 24, 1982 •• •~w•a,• ... .,.,. "•••tt ••.,•a 

C, Pardee Erdun 
Ulupalakua Ranch, Inc. 
H111ui, HawaU 

Dear Hr. Erdman, 

r -J 

SUBJECT, ENVIRONMENTAL IMPACT STATEMENT POR HAKAWAO-IULA 
WATER TREATMENT PLANTS 

Your comments are appreciated and the following response• 
are provided. 

«;_o~e!l_t: 

•1 have briefly r•v1ewed the Draft Environmental Impact 
StateMnt and find that certain questions are le f t unans
wered. The report indicates that approaiaately SOI of 
the water to be tz:eated will be used for agriculturill 
purposes and therefore would not require treat111ent, 8011• 
ever, the z:eport does not make any eati■ate as to the 
proportion of the remaining SOI that ls used for drinking 
water as opposed to general domestic use. I think that 
thla figure ls necessary before the true coat of the 1yate■ 
can be determined.• 

Response, 

The estimate of 501 of the water use for agricultural 
purposes ls correct, however, the envi ron■e nt•l h1pact 
statement dld not state that the Wilter U&l!d for agdcul
tural purposes did not require treatment . 

We agree th.it water us•d strictly for agricultural purpo•e• 
need not be treated. However, the existing water distribu
tion systena precludes separatlon of water uaed for doniestlc 
•nd a9ricultural purposes, We are currently evaluating 
the fe•sibllity of a separate water source and dlatrlbtltion 
systea for agrlcultural use. This evaluatlon will t•ke 
approxlna;itely two yea cs, · and a decision made at that tt ..... 

"B, W.,., .All :ll,~1, :l.~J .f./. " 

Ll CJ CJ 
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c. Pard~e Erdiaan • 2• Nay 24, 1982 

A percentage estimate for the service area of domestic 
water used for drinking versus general domestic use is 
unavailable. The amount of water used by individuals 
not only va r ies daily, but from individual to individual, 
and also with different intended uses. Therefore, it is 
a commonly accepted practice for water suppliers to provide 
only potable water to each household, and the allocatio1 , 
of the water remains vlth that household . 

The construction of dual lines supplying treated wateL 
for drinking and untreated water for general domestic 
use and irriga t ion is costly . There i s also the potential 
health problem should individuals drink the untreated 
water . 

co-ent: 

•The proposed plan c:ontempliltes the expenditure of $14.6 
milllon to con • truct treatment plAnts t o tre.at 15 NGO 
moat of which does not need to be treated. I feel that 
alternatives •hould be weighted closely befon the commit • 
ment of funding of this 1Dagnitude towards such a dubious 
project.• 

Response1 

Feder-ill _ and State laws •nd regulations require co1Dplio1nce 
with water qu•lity standards. These minimum standards 
hne been pr omulg at ed for- the protection of the individu a l 
water user. The construction o f water tre a tment pl a nts 
is the moat reliable means of providing safe drinking 
wo1ter, even though costly. 

Comment: 

"As a matter of intec-est, we operate in a portion of San 
Joaquin County, Cdlfornia where the ddnklng water stan
dards are met by supplying bottled water to residences 
of agricultural workers.• 

Res.e,onse1 

The use of bottled witter for drinkln9 la only accepto1ble 
on .a small scale and when there ls assurance that the 
health of the individual will not be jeopac-dized. This 
is not the case ln the Hakawao-Kula ac-ea , The popul.itlon 
of the se cvlc e a r e • ls lai-ge and thei:-e ls no assur a nc e 
that people wlll use only th e bottled wate r foi:- ddnklng , 

c:::J CJ c=i ~ CJ c:J c=J 
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C. Pardee Erdman • 3- K;iy 24 , 1982 

Comment : 

•until a clear and present danger can b e s h own by t he 
use of the witter supplied in the present system, I feel 
that the cost is probably to o high to justify the expendi
ture and altern•tivea should be sought to comply with 
the ddnking water requ i nment that would avoid treating 
all of the watu"ln the system , • 

Response s 

The County of Kaui is, and wl ll continue to be, in viola • 
t i on of existing State a nd federal drinking water &tand;irda 
until the treatment plants are ln ope ,ration and/or alter • 
native treatment methods are implemented , 

Sinu~ ✓ 
Uam s . H&lnes~tor 

partment of Water Supply 

KTK:tah 

c::J c:::::J t::J CJ CJ CJ CJ CJ CJ 
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·<·~~- . \~ LAND 
Office of £nv1ronment•I qu•llty Control 
SSD H•lek•uwll• Street, kooa JOI 
Honolulu, H•w•I I !)681] 

Hr, 111111•• S. H•lnes, Director 
Oep•rtment of V•ter Supply 
County of N•ul 
l'.O . Boa 110, 
ll•i luku, H•,. .. 11 ,&7!1) 

Cl c:J 

Subject: EIS for K•i. ...... o-Kul• V<1ter Tre•tment Pl•nt1 

Ccntlemen! 

On p .. ge 11· 15 of the dr•ft EIS you will note th•t there 11 • 
letter froa Kr. Dougl•• Neller requesting to be• consulted p•rty. 
Hr . Keller •lso requested to be sent• copy of the EIS Prcp•r•• 
1ion Notice •nd • copy of the dr•ft EIS. Kr. Keller •lso •sked 
1h•1 lhe £IS address the cuaulatlve l•p•ct of •II pl•nned K•ul 
County projects which directly or Indirectly ent•II reaov•I of 
••ter from East Kaul lrrlg•tlon Comp•ny (EKl)'s top ditch. 

Nr. Keller ~•s Informed us th .. t (I) he ••snot sent .. copy of 
the EIS Prep•r•tlon Notice, (21 he was not sent• copy of the 
dr .. ft EIS, (31 he Is not listed •s .. consulted party on p•gcs 
IZ • I or 12·2 of the dr•ft EIS, and (~) none of his questions h•vc 
~ecn •ddre11ed In the dr•ft EIS. For th•t re•son, Kr. Keller has 
•s•cd th•t Life of the L•nd •ct In his beh•lf •nd take whatever 
•dmlnlstr•tlve •nd leg•l •ctlon 11 nccess•ry to ensure th•t his 
questions are answered. In our judgement, since Hr . Keller Is 
both• me•bcr of Llfe of the Land •nd • corpor•te officer, •nd 
since Kr. Keller h•• been cmpoNered to •ct as• rcprescnt•tlvc 
of Life of the Land In m•lters relating to H•n .. wl Stre••• we con 
•ldcr his letter of Novc■bcr ~. 1,a1 ta be •n .. ctlon taken on 
bchJlf of Life of the l•nd . Hence, this letter of H .. y '• 1,82 
•hauld be tre•ted •• .. letter from• consulted party representing 
pcr,ons Including but not llalted to Dougl•s "•lier. 

The pulnt of ltr. llcl lcr's November Ii, 1,a1 lett•r I, very sl .. plc. 
~• noted on p•ge B- 6 of th• draft EIS, the County of "•ul can 
•ithdr .. w up to 16 ragd from (Hi's tap ditch (the Ilalio• Ditch) to 
,upply w•tcr to upcountry Haul . However, [Kl officials have tcs · 
ti fled In publlc hc•rlngs that lhe low flow of the IIJlloa Ditch 
is 16 mgd. The Udlc offlcl•h •ho h•u teul fled th.U lhc 1 .. a 
sugar ■Ills of HC, S, which i, the l•rgcst sugar company In H .. wall, 
•re totally dependent on water from the Vallo• Ditch . Henc e , re
qoval of water from the Wallo• Ditch h•• the potential for severe 

2flOS HolelSI Am. 211,Honolulu.Howo•lllllll Tel $21,llOO 
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Kay Ii, I !)82 
DEQC and Dep•rtment of W•ter Supply 
p•ge Z 
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[=:J Cl c:::J 

Impacts on HC, S viability during droughts. Because of ENI con
cerns about water supply during droughts, EHi applied for I SHA 
permit from the Kaul Pl•nnlng Commission to remove most of the 
Niter froa the l•st big undlverted stre•• on Naul • • H•n•wl Stream. 
Hr. Keller succe,sfully represented Life of the Land In a contc1ted 
case hearing concerning EHi'• appllcatlon to divert Hanawl Stream. 
E"I withdrew Its permit •ppllcatlon •fter the he•rlng officer found 
that there w•s no evidence on the record that the County of Kaul 
pl .. nncd or needed to take the allow•blc 16 agd from the Wallo• 
Ditch. /Ir. Keller h•• remarked to us th•t the K•ui Dcparu,ant of 
\l,ucr Supply 1tuck Its head In the sand and refused ta testify 
In public concerning the ••aunt of water It needed to re■ovo from 
the llalloa Ditch. Consequently, Kr. Keller relied on the popul•• 
tlon projection, used In the December 1!)8D County of Kaul "ZD8" 
V•t•r Quality Pl•n. 

After £Kl withdrew Its •ppllcatlon to divert Han•wl Stre••• Kr . 
/teller reread the hearing transcript •nd was surprised to find 
that EHi h•d enormous reservoirs. If these rcservoln h .. d been 
connected to the Walloa Ditch, then ENI would have been able to 
meet the needs of It• mill• and stlll supply 16 • gd to the tounty 
during the worst drought In recorded history. Unfortun•tely, the 
hearing tran,crlpt did not Indicate the elevation of ENI rcser• 
vol rs. However, It Is cle•r th .. , the recorded low flow of 16 •gd 
In the \lallaa Ditch may be an •rtlfact of poor man•g••cnt of ENI 
re1crvolrs rather than an unavoidable eventuality during droughts. 

Given th••• facts, Kr. Neller, question• were• reasonable attc•pt 
to deter n lne the risks Involved In Increasing water rc•ov•I from 
the 11 .. 11oa Ditch , lie would like to sec his questions answered In 
the Revised EIS, .. nd we arc prepared to use whatever •dm l nlstr• · 
tlve and legal remedies •re neces,ary to this end. 

Two quot•tlons from the Environmental Quality Co■alsslon EIS Reg• 
ul•tlons are In order at this point. As specified In Section 1: ~2 
CONTENT REQUlkEKEHTS, 

••• specific rcferenca ta related projects, public •nd 
private, c•l•tent or planned In the region shall be Included 
for purposes of •••mining the possible overall cumulative 
Impacts of such •ctlons, (Sec. 1:~2(c)) 

••• The Interrelationship• •nd cu~ulatlve envl ronment•I 
Impacts of th e proposed •ctlon •nd other related projects 
shall be discussed In the EIS. (Sec. l:~2(e)) 

The Revised EIS for Kakawao·Kula Water TrcJtmcnt Plants wlll not 
be In compliance with these provisions o f EQC EIS Regulations co n 
cerning content requlrcm,onts unlc•• the cu,nulJtlvo Impact• of 

~ 
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OEQC and Dcp•rtment of W•ter Supply 
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••t•r ra■ov•I from the W•llo• Ditch •re •ddrc,sad. Trc•tlng do• 
velop■ent of new pump, •nd pipe, to remove w•ter fro• the W•llo• 
Ditch•• •n •ctlon unconnected fro■ development of over,lied ••ter 
tre•t••nt pl•nt• 10 permit •~p•ndcd domc,tlc u,e of w•ter from the 
W•i lo• Ditch Ii' •n outright vlolulon of the ,plrlt •nd letter of 
!QC Rcgul•tions. Yet thl• I• wh•t Is done In the dr•ft EIS. 

Sincerely, 

Cf'.J;L,._ ~ 
Arthur "or I 
President 

c::J r:::::J c=i r.:=i c::l CJ 
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J11ne l, 1982 

DEPARTMENT DF' WATER SUPPLY 
CDUNTY DF MAUI 

... D. ■DX ua• ....... "."· .................... ., .. 
Dou9la11 Heller Arthur Hori, President 

Life of the Land 
250 S. Hotel St., RID, 211 
Honolulu, Hawaii 96811 

1450 Aaula St., No. 1201 
Honol11lu, Hawaii 96817 

D~ar Messrs. Hori and Heller: 

SUBJ~CT: IIAKAWAO-KULA WATER TR£ATK£HT PLANTS 

Your co11111ents are apprec lated and the follow I n9 r11&ponses 
are provided. 

Comment, 

•on page 11-lS of the draft ElS you will note that thet"e 
ia a letter from Hr, D011glas Heller requesting to be a 
consulted party. Hr. Heller also req11ested to be aent a 
copy of the £IS Preparation Notice and a copy of the draft 
EIS. Hr. Heller aho uked that the EIS ilddres& the cumu
lative impact of all planned Haul County projects which 
directly or indirectly entail re111oval of watvr frc11 East 
Ha11i Irrigation Company IEHil's top ditch." 

"Hr. Heller ha• informed us that 11) he was not sent a 
copy of the EIS Preparation Notice, 121 he was not sent 
a copy of the draft !IS, (l) he ls not listed as a con• 
slllted party on pages 12-t or 12-2 of the drilft US, and 
141 none of his questions have been addressed in the draft 
&JS, Por that re.son, Hr . Heller ho111 asked that Life of 
the Land ,1ct in hla behalf and take whatever adiainlstratlve 
and legal action l■ necessary to ens11re that hl!! questions 
are answered. In 011r j11d9ement, since Hr. lll?ller ill both 
a 11eiaber of Ll f e of the Land and e corporate off leer, 
and since Hr. Heller has been empowered to act as a repre
sentative of Life of the Land in aatters relating to Hanawi 
Stream, we consider hla letter of November 4, 1981 to be 
an action taken on behalf of Life of the ~and. Hence, 
thla lett-,r of Hay 4, 1982 should be treilted aoi a letter 
fro• a consulted party repre ■ent lng peruontJ including 
b11t not llmlted to Douglas Keller.• 

"0., tv.,., .All 5l ;.1, 5..J .t./. " 

r-7 c:::J t:::J 17 17 r7 r-7 r-7 r-, 
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Arthur Koci 
Doughs Keller 

Responser 

c=i [=:J 
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June l, 1982 

The number of copies of the preparation notice were llmlted 
and we were unable to send copies to all people requesting 
copies. However, copies of the BIS are available at the 
public libraries on Oahu and Maui. A copy of the BIS 
was sent to Llfe of the Land on April 2, 1982 and since 
Kr. Keller ls• -mber and corporate officer of Life of 
the Land, the EIS ls availabl■ for hls review. l'urther
aore, we also sent a copy of the EIS directly to Kr. Heller 
and have listed Mr. Heller and Life of the Land as con
sulted partha. 

Co~-1'!~• 

"The point of Hr. Heller's November •• 1!f81 letter la 
very sl•ple. A■ noted on page a-6 of the draft BIS, the 
County of Kaul can withdraw up to 16 mgd from IKt's top 
ditch (th• Walloa D1tchl to supply water to upcountry 
Kaul. However, £KI officl•ls have teatlfied in public 
hearings that the low flow of the WAlloa Ditch la 16 mgd. 
The SAiiie officials also have testified that the two sugar 
aills of HC, s, which la the largest sugar co•pany ln 
Hawaii, Are totally dependent on water from the Walloa 
Ditch. · Hence, removal of water from the Wallo• Ditch 
ha■ the potential for severe lapActa on ffC , S viilblllty 
during droughts. Because of EHi concern• about water 
supply during drought.a, £Kl applied for a SKA pel'ldt fro■ 
the Haui Piannlnq Co1111isslon to reaove moat of the water 
fro■ the last blg undiverted stream on Maul -- Hanawl 
Stream. Ht". Keller successfully represented Life of the 
Lo1nd in a contested case hearing concerning £Kl •a applica
tion to divert Hanawi Stre11ia. EMI withdrew ita permit 
applic~tlon after the hearing officer found that there 
was no evidence on the record that the County of H11ul 
planned or needed to t•ke th• allowable 16 iagd fro• the 
W~llo• Ditch. "r· ""ller h•• rtt•arked to us that the 
"•ui Depart11ent of W•ter Supply atuck lta head ln the 
$anJ and refused to testify in public concerning the UtOunt 
of water lt needcJ to r11move fc-011 the WalloA Ditch. Con
sequently, Kr. K11llec- n•lied on the popul11tlon projections 
used in the December 1980 County of Kaul •201• W•ter Quality 
Plan.• 

C=1 CJ CJ 

Acthur Korl 
Douglas Heller 

Respon11e1 

c:::i [::=J C:=J CJ t:::=J 

-l- June l, 1!182 

Our original response to KIC'. Keller's comiaent during the 
Notice of PIC'epAratlon review perlod waa, and is, that the 
EIS deals specifically with water treat11ent plAnta and 
not with vatet' allocation and use. The County of Kaul 
la allocated up to 16 ■gd fco11 the Wallo• Ditch and the 
treat■ent plants alC'e requiced and hAve been dealgned to 
provide water to meet uhting State and Federal DIC'inklng 
Water Standards. 

<:om,aent1 

•After EKI withdrew ita application to divert Hanavl 
Strea•, Kc. HellalC' reread the hearing transcript And was 
aurpriaed to find that £KI had enoriaoua reservoirs. If 
th••• reservoirs had been connected to the W•iloa Ditch, 
the £Kl would have been Able to meet the needs of lta 
■ills and still aupply 16 iagd to the County during the 
worat drought in recorded histocy. Unfortunately, the 
hearing trAnscript dld not lndicAte the elevAtlon of Effl 
reservoira. However, it i• clear that the recorded low 
flow of 16 •94 in the Wailoa Ditch .. y be an artifact of 
poor 11anage1Dent of EHi reservoir• ,c-ather than an unAvold
able eventuality during drought■.• 

Response• 

We CAnnot comment on the ■anageaent of £HI reservoir and 
oc- atreaia flows, thla is a separate aiattec- and isaue not 
relevant to the water treat.ant plants. 

Co1M1ent1 

"Given these facts, Hr . Heller• questions were a reason
able attempt to determine the risks involved in incnaalng 
water re•oval from the Walloa Ditch. We would Uk■ to 
see hl• questions Answered in the Revised EIS, and we 
are prepared to use whAtever •dialnistratlve and legal 
re11edle1 are necessary to this end . • 

•Two questions fro• the Environ11entill Quality Co11111lsslon 
EIS Rt!gulatlona are in order at this point. Aa specified 
in Section 1142 CONTENT R£QUIREHCHTS, 

C.=:J [__J 
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Arthur Mori 
Dough• Melle i, • 4- June l, 1982 

••• apecific reference to related project■, public 
•nd pciv•te, ezistent or planned in the region shall be 
included for purposes of ezaalning the poaslble overall 
cu111ulative lmpac:u of auch Actions. (Sec, 1:42(cl I 

••• The interrel•tlonshlps •nd cumul•tive environ
aental impacts of the propoaed action and other related 
projec t • shall be discussed in the EIS . (Sec. 1i4l(e)l 

The revised £1S for Makawao-kula Water Treatment Plants 
will not be in co■plianc:e with these provisions of £QC 
£1S Regulation■ concerning content requirement• unless 
the cumulative impacts of w•ter removal fro111 the Wailoa 
Ditch are addreased. Tre•ting development of new pumps 
•nd pipes to remove water fro• the Wailoa Ditch as an 
action unconnected fro• development of oversized water 
tre•t■ent plant• to permit expanded domestic: use of w•ter 
fro• the Wallo.a Ditch is an outc-ight violation of the 
1pirlt •nd letter of EOC Regulations. Yet this is wh•t 
la done ln the dc•ft Els.• 

kesponse, 

We have previously stated that the County of Maui h Al
located up to 16 mgd from the Wallo• Ditch , The water 
treat111ent plant (ltakaw•ol is required to treat the water 
to conform to existing state and federal standards. The 
County will not e•ceed the 16 mgd allocation .tnd the 
treo1t111ent pl•nt has been deaigned ln pha:ie&, but will 
not eaceed 16 mgd. We again stress, th.tt the proposed 
ltak~wao Water Tre•tment Plant is only one component of 
the eaist&ng water system, 

:;in.:1:rely, 

e;y-~S~ 
Willia~ S . Haines, Director 
D~partment of W•ter Supply 

KTK: tah 
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Hay 13, 1982 

Hr . DouMlas Heller 
1450 Aal • Street, No. 1201 
Honolulu , Hawaii 96817 

Dear Hr . Heller, 

SUBJECT, prafc Environmental Imoacc Statement 

We are tr~nsmitting herewith , for your review and co11111ents, 
the Dr•fc Environmental Impact Statement for the Hakawao-Kula 
Water Trea t ment Plants , Hakawao and Kula , Haui. 

Your co111ments will be appreciated by Hay 28, 1982 . We r equest 
that all co111111encs be directed to :he Office of Environmental 
Quality Control with a copy co our office . 

Please feel free co contact me if yo~ have any ~uestions 
regarding this EIS. 

S l ncerely , 

9)v-~ f. #,. ; ► ~ 
William S. Hainus 
Dire c tor 

IIC:a b 

cc : Ot-:QC / EQC 
Proflrams lt.inai:er ncnt 

Encl. 

"B, ti/.,,,. .All ~l.~,• :7.~J .t./, " 

c::J c:::J CJ r---, r-i CJ r7 c:::J r-, 
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Hr. MIIII•• S. H•ines 
Dcp•rtacnt of Mater Supply 
tounty of H•ul 
P. 0. 1011 I Io, 
M•iluku, Haul ''79J 
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1,50 Aata Street 
No. 1201 
Honolulu, H•w•ll 
,u11 
Hay 25, 1,112 

Office of Enwlronaental Quality 
Conual 

550 Kalek•uwlla Street 
ltao• )OI 
Honolulu, Hawaii ,,a1J 

Subjccc; Draft EIS far H•k•w•o-Kul• M•ter Trc•t•ent 
Pl•nt1 

Gcntlcacn; 

The final EIS will be l ■g•lly deficient unless It addresses 
the que1tlons I raised In •Y letter af Noveaber '• 1981. 
Yau should •lso bear In mind th•t the Gavcrnar rather than 
the Departaent of M•ter Supply Is responsible to acccpt the 
final EIS. 

lastly, 1 should point out that the EIS Appendix D (Vatcr 
tansumpclan) f•lls ta rclate projections far Hakawao and 
Kuta co OPED papul•tlan prajecttans far the Island of Haul. 
Ta be specific, OPED projects that bctwcen 1,ao •nd the ye•r 
10D0, Haul's papul•tlon will Iner•••• by 5~,ooo people . ly 
comparison, b•sed an the EIS T•ble D-B, the Bt growth rate 
for Hakawao water cansuaptlan uscd In T•ble 0-1) app•rently 
••kcs the •ssumptlon that •gricultural zoned l•nds In Haka
w•o will absorb ~,,ooo new p~ople bctwcen 19B0 and the year 
1000. If I were yau, 1 would gct •nather cansult•nt to fla 
these popul•tlan •nd water projections for upcountry Kaul. 

Slncercly, 

0-r 
Dougl.>~ Heller 

c::J c::J c::J CJ c:J CJ CJ 

DEPARTMENT DF' WATER SUPPLY 
CDUNTY DF MAUI 

June 15, 1982 

Hr. Douflas Heller 
1450 Aa a Street 
Suite 1201 

P. a .. ■OKUD• 
........ -.u. M•u• .. "•••u ••Tw:11 

Honolulu, Hawaii 96817 

Dear Hr. Heller: 

SUBJECT: Hakawao-Kula Water Treatment Plante 
- Letter date~ _Ha.I.....ll,_ ).982 

CJ 

Our response to your questions rai1ed on November 4, 1981 
remains the ■ame, Plea1e refer to our correspondence 
(January 12, 19B2 and June J, 1982). 

Ye agree that a line agency cannot accept, it1 own EIS; 
the Hayor and Governor will be tha initial and final 
accepting authoritie1 for the revi■ed EIS. 

Tha data pra1ented in Tables D-8 and D-13 are projection, 
for informational use and nae intended to be viewed a1 the 
Department' ■ developmental policy. There ia no a■1umption 
that the agricultural designated land1 in Hakawao will 
absorb the entire future population. 

Sincerely, 

~~ s: .,,.., .... ( __ 
William S. Haines 
Director 

cc; £QC 
OEQC 
Programs Hanager 
Environment Impact Study Corp. (Honolulu/Hau l ) 

"~ W .. 1., ..All :JI.,~,• 3;~J .f./. " 

c:J L--J 
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SECTION 13 

UNRESOLVED ISSUES 

Th is sect ion briefly describes the unre
solved issues. 

The unresolved issues are primarily concerned with 

costs and the use of public funds to meet the requirements 

imposed by the safe drinking water regulations. 

CbSTS 

The costs for the simultaneous construction of three 

water treatment plants is estimated at 14.208 million 

dollars. This cost greatly exceeds the funds presently 

available ($5.8 million). In the interim, a decision 

has been made to phase the construction of the treatment 

plants, the first plant to be constructed will be the 

Makawao Water Treatment plant at a cost of $3 . 5 mil lion . 

[Please ref er to Table 13-1.] The decision to construct 

this plant first is based on: 

1. The water supply is the most reliable of the 

three water sources. 

2. During drought conditions, water is, and can 

be, pumped up from the Makawao system to the Upper 

and Lower Kula systems. 

3. There is the possibility that alternative, less 

costly means could bring the Upper and Lower Kula 

water systems into compliance with existing standards. 

1 3- 1 



TABLE 13-1 

ESTIMATED CONSTRUCTION AND OPERATING COSTS FOR 
MAKAWAO AND KULA WATER TREATMENT PLANTS 

Operation and 
Treatment Capital Cost Maintenance 

Plant Phase MGD $ Million Cost ($ Million) 

Upper Kula 1 1.7 5.580 .838 
2 2.5 5.830 to 7,19 1.108 

Lower Kula l 2.5 5.110 .466 
2 5.0 5.460 .782 

Makawao l a.o 3.518 .383 
2 12.0 4.574 to 5.745 ? 
3 12.0 1.079 ? 
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4. An alternative distribution system separating 

agricultural water from domestic water is being 

explored. The results of this study could have a 

significant bearing on the size of the treatment 

plants and directly affect the cost for the construc

tion of the treatment plants. 

5. Turbidity levels of the M.akawao water source 

are high during rains, requiring treatment. 

WATER QUALITY 

The other major unresolved issue is concerned with 

whether or not the water, after being treated, will comply 

with the standards established by the safe drinking water 

regulations at the consumer's tap. The regulations are 

explicit in the location of where the water is to be tested 

with the exception of turbidity which is tested at the 

treatment plant; all other testing is conducted at the 

consumer's tap. 

There is no doubt that the water leaving the treat

ment plant will conform to all applicable standards. 

However, after the water leaves the treatment plant, the 

water passes through water distribution lines of varying 

length and age; and is also stored in tanks composed of 

redwood. The joints of the old waterline were sealed 

with jute and lead, and the jute joints provide an ideal 

1 3-3 



habitat for the cultivation of microrganisms. The redwood 

tanks also provide an ideal substratum for the cultivation 

of microrganisms which can and is being control led by 

disinfection. 

The high turbidity of existing water can also cause 

silt build up within the distribution and storage systems 

which can affect turbidity levels. 

There is the possibility that the treated water could 

become contaminated within the distribution and storage 

systems. This fact will not be known until the treatment 

plant(s) are in operation and treated water pumped through 

the sys tern and tests conducted at the consumer's tap . 

In the event that contamination of the treated water 

occurs within the distribution and storage systems, numer

ou s mitigative measures are available. One of the first 

steps to be taken is the immediate flushing of the dis tr i

bu t ion lines and storage systems with the treated water. 

The second and more costly step will be the replacement 

of the water distribution lines (only the older segments) 

and some of the storage tanks. 

ALTERNATIVE TREATMENT PROCESS 

Turbidity has been one of the parameters which has 

caused considerable problems within the water service 

area. The existing standard for turbidity is 1 TU, and 
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on numerous occassions, the turbidity levels have been 

exceeded. As specified in Sect ion 11-20-5 "Maximum con

taminant levels - turbidity" (Chapter 20 of Title 11, 

Administrative Rules, Potable Water Systems, Department 

of Health, State of Hawaii) the Department of Water Supply 

is investigating the feasibility of a 5 NTU standard. 

Whether this wi 11 be acceptable to the enforcement agency 

is an unresolved issue. 

WATER RATES 

The cost of construction and operation and mainten

ance of the water treatment plants will be ultimately 

borne by the consumer. The exact amount of the increase 

in water rates is not known at this time. 

WATER BUDGET 

No attempt has been made in this document to address 

the water budget for the water service area. Information 

has been provided on consumption and projections made on 

future water consumption. The water source budget is a 

separate issue which will be studied in the near future 

by the Department of water Supply. 
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APPENDIX A 

WATER QUALITY STANDARDS 

I. INTRODUCTION 

The high quality of most drinking water in Hawaii 

is recognized. However, mounting concerns over the spread 

of potential environmental pollution and the development 

of sensitive methods of detecting pollutants have led to 

new Federal and State legislation that will ensure that 

the quality of drinking water poses no threat to public 

health. 

II. ESTABLISHING STANDARDS 

The hazard of ingesting chemical pollutants in drinking 

water can be assessed in two general ways: ( 1 ) epidemiolo

gical studies and (2) laboratory studies of toxicity. 

The use of either method, or both, provides baseline infor

mation used in the development of the standards. However, 

research will continue to determine the effects of low 

dose-rate and potential long-term health effects of toxic 

agents. As new findings emerge, the standards will change 

in the future. 

III. STANDARDS 

The current standards are found in Table A-1. In 

all instances the State and Federal Primary Standards 

A-1 



CONSTITUENT 

Alkalinity 
Aluminum 
Arsenic 
Bar i um 
Cadmium 
Calcium 
Chloride 
Chromium (total) 
Chromium (VI) 
Copper 
Fluoride 
Hardness 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nitrate (as N) 
Selenium 
S i lver 
So d ium 
Sulfate 
Zinc 

TABLE A-1 

INORGANIC CHEMICALS (rng/1) 

MAXIMUM CONTAMINANT LEVELS 
EPA STANDARDS STATE STANDARDS 

Primary Secondary Primary Secondary 

a.as 0.05 
1.0 1.0 
0.01 0.01 

250.0 
0.05 0 .05 

1 • 0 
1.4-2.4 1.4-2.4 

0 0.3 
0.05 0.05 

0.05 
0.002 0.002 

10.0 10.0 
0.01 0.01 
0.05 0.05 

20.0 
250.0 

5.0 
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CONSTITUENT 

Carbon ( alcohol 
extract) 

Carbon (chloro-
form extract) 

Foaming agents 
(MBAS) 

Aldrin 

DDT 

Dieldrin 

Endrin 

Lindane 

Methoxychlor 

Organophosphates 
& Carbonates 

Toxaphene 

2,4-D 

2,4-5-TP (Silvex) 

Total herbicide 

Chloroform 

Phenols 

Mineral Oil 

TABLE A-1 

ORGANIC CHEMICALS (mg/1) 

MAXIMUM CONTAMINANT LEVELS 
EPA STANDARDS STATE STANDARDS 

Primarl Secondarl Primari Secondarl 

o.s 

0.0002 0.0002 

0.004 0.004 

0.1 0. 1 

0.005 0. 005 -

0. 1 0. 1 

0.01 0.01 
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TABLE A-1 

PHYSICAL, RADIOLOGICAL, AND MICROBIOLOGICAL PARAMETERS 

CONSTITUENT 

Physical 
Color - ACU 

MAXIMUM CONTAMINANT LEVELS 
EPA STANDARDS STATE STANDARDS 

Primary Secondary Pr 1rnary Secondary 

Corrosivity Noncorrosive 
Odor - TON 

15 color units 

3 threshold 
odor number 

6.5-8.S pH 
Suspended 

solids - mg/1 
Taste 
Turbidity - TU 
Foaming 

agents 
Total dissolved 

solids (TDS) 

Radiological 
Gross Alpha -

pCi*/1 
Gross Beta -

pCi/ 1 
Radium 226 & 

228 - pCi/1 
Strontium 90 -

pCi/1 
Tritium 

Microbiological 
Coliform -

organisms/ 
1 00ml 

1 

15 

5 

8 
2 , 000 

0.Smg/1 

S00mg/1 

15 

4 

5 

8 
2,000 

* Picocurie (pCi) - that quantity of radioactive material 
prod ucing 2.22 nuclear transformations per minute. 
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are identical. The secondary standards are presently 

being evaluated by the State and in all probability will 

follow the recommended Federal Standards. 

IV. HEALTH RISKS 

The potential health risks for various pollutants 

are listed in Tables A-2 through A-4. 

V. IMPLICATION ON PROJECT 

The water quality of the service area (Makawao -

Kula) has been tested. The results of all tests conducted 

to date can be found in Appendix C of this report. 
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SUBTANCE 

Arsenic (As) 

Barium (Ba) 

Cadmium (Cd) 

Chloride (Cl) 

Chranium (Cr) 

Copper (Cu) 

Fluoride (F) 

Iron (Fe) 

Leoo (Pb) 

TABLE A-2 

IOORGANIC PARAMETERS 

roR-15 IN AQUEOUS 
ENVIRONMENT 

HAs04-, H2As04-, HAs02, 
(CH3)2AsO(OH), (CH3)AsO(OH)2 

ca++, humic acid ccmplex, 
CdCX)3+ 

cu+, cu++, CU(OH)+, CU(NH3)x++ 

A-4a 

OOTENTIAL HFALTH 
EFFECTS 

linked with skin cancer and 
black foot disease; re cognized 
carcir103en 

muscle stimulant, toxic to 
heart, blood vessels and nervous 
systan 

causes nausea and vomiting, 
concentrated in liver and 
kidney; carcirx:>genic 

imparts salty taste at concen
trations above 400mg/l, no 
documented serious health 
effects 

trivalent form harmless; nausea 
and ulcers after long-term 
exposure 

above lmg/1 causes disagreeable 
taste and ingestion is unlikely 

concentrations above 1.0mg/1 
redu ces tooth decay; above 
4.0mg/1 causes rottled teeth; 
greater than 15. 2mg/l may cause 
fluorosis 

high levels impart an unattrac
tive appearance and taste 

causes constipation, loss of 
appetite, anemia, abdaninal 
pains, paralysis and acCllllulates 
in lx>nes 
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SUBTANCE 

Man;Janese (Mn) 

Mercury (Hg) 

Nitrate (N03) 

Selenium (Se) 

Silver (Ag) 

Sodium (Na) 

Total 
dissolved 
solids (TDS) 

Zinc (Zn) 

TABLE A-2 

ImRGANIC PARAMETERS 

FORMS IN AQUEOlE 
ENVIREMENI' 

HSe03-, Se04=, (CH3)2Se, 
(CH3 )2Se2 

.AgCl-

Na+ 

minerals 

A-4b 

IDIENTIAL HFAL'lH 
EFFECTS 

not considered health hazard; 
unpleasant taste; discolors 
laundry 

highly toxic to man; gingivitis, 
stomatitis, trerrors, chest pains, 
coughing 

high levels have been associated 
with methelroglobinemia arx:1 
diarrhea; note: above 100rng/l 
interferes with coliform test 

associated with increased dental 
caires; believed to cause 
symptoms similar to arsenic 
:i;x,isoning 

low concentrations causes 
darkening of skin; fatal at 
very high concentrations 

excessive sodium intake contri
butes to an age-related increase 
in blood pressure that culminates 
in hypertension in genetically 
susceptible people 

high concentrations causes 
a laxative effect 

very high concentrations have 
cathartic reaction and does not 
quench thirst 

astringent taste above Smg/1; 
high concentrations give milky 
appearance arx:1 fom a greasy 
film UJ;X>n boiling; vecy high 
concentrations associated with 
nausea and fainting 



SUBTANCE 

Carbon - alcohol extract 

Carron - dllorofotm extract 

Foaming agent (MBAS) 

Aldrin (C12H(5Cl6) 

DDI' (C14HgCl9) 

Dieldrin (C12H40Cl6) 

Endrin (C12HCCl6) 

Lindane (C6ff6Cl6) 

Methoxychlor (C16H15Cl302) 

Orgaooprosi;:nates 

Carbonates 

Toxaphene (C1gH1oCla) 

Herbicide: 2,4-D (CaH(5Cl;iQ3) 

TABLE A-3 

ORGANIC PARAMETERS 

EFFECTS 

may prcx:luce taste and odor; generally provides 
gross indication of exposure to organics 

nay produce taste and odor problems; provides 
gross indication of exposure to organics 

causes foaming 

neurotoxin; suspected carcinogen 

neurotoxin; causes unsteadiness, dizziness, 
paraesthesis, vomiting, convulsions 

neurotoxin; suspected carcinogen 

neurotoxin; suspected carcinogen 

suspected carcinogen 

fatal at high doses 

parasympathetic stimulation, convulsions, 
respiratory failure, death 

causes achrynation, salivation, myosis, 
convulsions and death 

neurotoxin 

nonpoisooous; may prcrluce unpleasant taste 
in water 

can prcx:luce unpleasant oily taste in 
exi;:osed fish 

A-5 

D 
D 
0 
0 
0 
0 
0 
0 
0 
0 
D 
D 
0 
D 
0 
D 
D 
0 
D 



0 
D 
D 
0 
D 
0 
0 
0 
0 
0 

PARAMETER 

Physical Parameters 

Color 

Odor 

Turbidity 

Specific con:luctance 

0 Bioloqical Parameters 

0 
0 
0 

□ 
0 
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Coliform bacteria 

Radionuclides 

Gross beta 

Radium-226 

Strontium-90 

Gross alpha 

TABLE A-4 

CJl'HER PARAMETERS 

l?OI'ENTIAL EFFEC'l'S 

aesthetically displeasing; nay dull clothes, 
stain fooo and fixtures; colored c:.-omp,unds 
may be precursors to organohalides 

undesirable for drinking; nay add odor to 
fish or shell fish; sone ooor-causing 
ccmp:>Unds may be precursors to organo
halides 

aesthetically displeasing; nay interfere 
with disinfection and naintenance of 
dllorine residual 

related to TCS; vecy high levels have 
cathartic reaction and does not quench 
thirst 

serves as an indicator organisms to determine 
the adequacy of disinfection; 11DSt bacteria 
are oorpathogenic but may be pathogenic 

somatic and genetic damage 

somatic and genetic damage 

somatic and genetic damage 

somatic aro genetic damage 
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APPENDIX B 

EXISTING WATER RESOURCES 

I. INTRODUCTION [B.1] 

A review of the water consumption and source and 

transmission developments for the service area indicates 

that water shortages occur even though improvements have 

been made to the water systems over the years. 

Water source improvements and storage facilities 

at the Lower and Upper Waikamoi areas and transmission 

improvements from Waikamoi to Kanaio (Upper Kula system) 

and the construction of the Lower Kula transmission system 

from Lower Waikamoi to Alae have enabled continued water 

service during drought conditions. 

Financing of distribution system improvements has 

been difficult to obtain, causing construction to lag 

behind the demand for additional water. Also, the ex

haustability of the source limits further expansion of 

the gravity distribution system. This fact has led to 

the design of the existing system, which provides for 

pumpage of water from the lower source to the higher sys

tems as necessary. 

A series of pumps are used to transport water from 

the lower to the upper systems. The Upper Kula pump system 

receives water from the Lower Kula line, which in turn 

B- 1 



utilizes the Makawao-Olinda pumping system to supplement 

the existing water wit h water from the Makawao System. 

The ser i es of water transmission systems and pumping sys

tems interconnect the Makawao and Kula water systems. 

Discussions of the Upper and Lower Kula water systems 

and the Makawao water system follow. 

II. KULA WATER SYSTEM 

The Kula water system serves the Olinda-Kula-Kanaio 

areas. This area is located between approximately the 

2,000 and 4,00 0 -foot contours o n Haleakala, with Olinda 

to the north and Kanaio to the south. The Kula system 

is divided into the Upper and Lower systems. 

A. Upper Kula System 

This system serves the area above the 2, 800-foot 

elevation to the 4,000-foot elevation. The maximum 

capacity of the water line is 2.5 mgd and the storage 

facility is 41 MG [B.2). The safe yield of the source 

is 1.0 mgd and of the system is 0.9 mgd. Refer to 

Table B-1. 

Also, the Lower Waikamoi pumps at the 3,100-foot 

elevation are used to supplement the Upper System from 

the East and West Waikamoi Streams. The maximum capa

city of this system is 0.8 mgd. 

The Upper system can be supplemented by the 

water of the Lower system by use of the Upper Kula 
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TABLE B-1 

EXISTING SAFE YIELD OF SOURCE AND SYSTEM 
KUIA WATER SYSTEM 

P{l,1PQR 
SIZE LmE CAPACITY 

DESCRIPrION (INCH) MGD 

UPPER SYSTEM 

Source 
Intake & Flurre 3.o+ 
lower PllllP 8 0.8 

Transmission 
Waikatro1--0liooa 

Distribution 
011.nda-omaopio 
Qnaopio-Naalae 
Naalae-Kamaole 

Supplement 
Upper Kula Pumps 

IDWER SYSTEM 

Source 

16, 12 

12 
12.8 
8 

12 

Intake Pipeline 12, 24 

Transmission & 
Distribution 

Piiholo-Kula Kai 18 

Supplement 
Olinda P1.111ps 18 

COMBINE - EXISTING 

Upper 
IDwer 

'lUI'AL (MGD) 

2.7 

2.5 
2.3 
0. 8 

1.0(1) 

6.5 

3.0 

1.5(2) 

Sl'OAAGE CAPACITY 
l-li 

41.0 

11.5 

5.2 

SUB iOTAL 

50.0 

2.0 

SUB iOTAL 

( 1 ) Supply p.lfflped fran Lower System to Upper System. 
(2) Supply fran Olirxla pumps into Lower System. 
( 3) Safe yield available to the Upper System. 
( 4) Safe yield available to the Lower System. 

Source: [B-6] 

B-3 

SAFE YIELD 
Source System 
MGD MGD 

0.9 

1.0(1) 
1.9 

1.9 

1.5(2) 
3.4 

0.9(3) 
3.4 

4.3 

a.a 

0.9 
1.7 

1 • 7 

1.3 
-r.o 

1.7(3) 
2.1(4) 

3.8 



pumping system. The capacity is O. 9 mgd, with poten

tial of 1.9 mgd with improvements to the system. 

Please refer to Table B-1 for the safe yield 

estimates. 

B. Lower Kula System 

The Lower System serves the area below the 2,800 

foot elevation and above the 2,000-foot elevation . 

This system has a maximum capacity of 6.5 mgd 

[B.3]. The water source is at the 3,000-foot eleva

tion, and consists of a series of intakes at the East 

and West Wa ikamoi, East, Middle and West Puohokamoa, 

Haipuaena and Honomanu Streams. 

Three pump stations located at Olinda obtain 

water from the Makawao water system, and the Kamole 

Pumping Station. The Olinda system has a capacity 

of 1. 5 MGD, or 5. 5 MGD with further improvements to 

the system [B.4]. 

The safe yield of the Lower System is 3.0 mgd 

and of the source is 3.4 mgd. 

Please refer to Table B-1 for safe yield esti-

mates. 

C. Combined Systems - Upper and Lower Kula Systems 

The safe yield of the water system can be ex

pressed as the maximum daily qua ntity of water that 
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can be safely drawn from a system at all times with

out depletion of the water supply and storage of the 

system. Expressed on a quantity basis, the safe 

yield of the source includes the ava ilabi li ty of 

the source supply and the capacity of the source 

facilities available to meet the demand. The safe 

yield of a system, however, considers the transmission, 

storage, and distribution ability of the system and 

the effect on it by losses through leakage and/or 

breakages. For these calculations, a 13% allowance 

for losses is deducted from the safe yield of the 

source to obtain the safe yield of the system. 

Table B-1 shows the safe yield of the existing 

water source and systems. It reflects the ability 

of the available water yield of the source ( 4. 3 mgd) 

to meet the safe yield demand of the sys tern ( 3. 8 

mgd) [B .5] • 

III. MAKAWAO WATER SYSTEM 

The Makawao water system serves the communities of 

Makawao, Pukalani, Hailiimaile, Kokomo, Kuiaha, Kaupakulua, 

Haiku, Ulumalu, Pauwela and Peahi. 

Water for this system, during normal conditions, is 

from the Awalau and Opana Stream Intakes, which are mixed 

with water from the lower Kula line in Maluhia Tank. 

Additional water can also be obtained from the Upper Kula 

transmission system. 

B-5 



During drought conditions, water for Olinda, Makawao, 

Kokomo, Pukalani, Hailiimaile, and Haiku is provided by 

the Kamole Weir, located at the wailoa Ditch, and flows 

through an 8-inch and 12-inch gravity main to the Kokomo 

Storage Tank. Water is also provided for Kuiaha, Kaupa

kulua, Ulumalu, Pauwela and Peahi by the Kuiaha Intake, 

also located along Wailoa Ditch. The Lilikoi Intake also 

serves Haiku. When the treatment plant is completed, the 

water sources not in compliance will not be used. 

An agreement between Alexander and Baldwin, Inc. and 

the County of Maui allows for the removal of up to 16 mgd 

of water from the Wailoa Ditch. This agreement allows for 

the removal at Kamole Weir of water which is then pumped 

to the Makawao, Lower Kula and Upper Kula systems. 

IV. FUTURE WATER SUPPLY 

A. Kula Water System 

The future implementation of the pumping system 

and storage facilities, which can transport water from the 

Lower system to the Upper system, wi l l enable the safe 

yield of the system to be increased from 3.8 mgd to 7.4 mgd. 

Refer to Table B-2 for additional information [B.6]. 

B. Makawao Water System 

The Wailoa Ditch water source provides and will 

continue to provide water for the Makawao and Kula 

water systems. The County of Maui will be allowed to 

B- 6 
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D 
0 

TABLE B-2 

D EXISTING SAFE YIEID OF scx.rncE AND SYSTEM 

MAKAWJ)£) WATER SYSTEM 

D 
Storage 

D Pump or Capacity Tank SOURCE SYSTEM 
Description Line Size (Inches) Line Capacity (Gallons) Nunt>er (f-G)) (f-G)) 

D 
Peahi 1, 5, 2, 3, 4, 6 70,000 67 

5,000 68 
10,000 69 
12,000 70 

D Kuiaha 
Intake 6 

D Haiku 8 

Lilikoi 6, 8, 12 1-100 HP 100,000 64 
Intake 1-50 HP 70,000 65 

70,000 66 

D 
Haliimaile 8 1-150 HP 60 

KBIOOle Weir 8, 2, 4 1-600 HP 50,000 53 
to Makawao 2-400 HP 47,000 54 

0 arx:1 Olinda 1-150 HP 5,000 61 
1-100 HP 300,000 62 
1-150 HP 0.5 r-G 63 

D 
2-200 HP 
2-300 HP 
1-150 HP 

0 
1-150 HP 
2-300 HP 
1-100 HP 

0 KBIOOle Weir 4, 6, 0, 12 100,000 55 
to Pukalani 1.0 r-G 56 

70,000 57 

D 
0.85 r-G 58 
25,000 59 

0 
D 
D B-7 

D 



remove up to 16 mgd, and current use is below this fig

ure. The safe yield of this source will be limited 

by the pumping cost, distribution line capacities, and 

storage facilities. 
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D 

J 
[B • 1 ] 

[B. 2] 

0 [B. 3] 

[B. 4] 

0 [B. 5] 

D 
[B. 6] 

D 
D 
D 
D 
D 
D 
0 
0 
D 
0 
D 

FOOTNOTES TO APPENDIX B 

An Assessment of the Olinda-Kula-Kanaio Water 
S1tuat1on. Island of Maui. Prepared 
by Department of Water Supply for Board 
of Water Supply. September 6, 1977. Page 
1. 

Ibid. Page 4. 

Ibid. Page 4. 

Ibid. Page 4. 

Ibid. Page s. 

Ibid. Page 11 • 
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APPENDIX C 

WATER QUALITY TEST RESULTS 

The water quality of the Makawao and Kula water 

systems is periodically tested by the State Department 

of Health. Months in which there was at least one viola

tion for bacteria and/or turbidity are presented in Table 

C-1. 

The engineering firms involved in the design phase 

of the three water treatment plants are also collecting 

data on water quality. Preliminary results are presented 

following Table C-1. Results from Austin, Tsutsumi and 

Associates are for Makawao WTP. Results for the Upper 

Kula WTP are from Kennedy/Jenks Engineers, and results 

from R. M. Towill Corporation are for Lower Kula WTP. 

c- 1 



TABLE C-1 

MAKAWAO-KULA WATER SYSTEM 
Bacteriological a,a Turbidity Violations 

CODE: X = Violation 

SYSTEM 
MAKAWAO KULA 

Bacteria Turb1d1ty Bacteria Turbidity 
MONTH/YEAR ( 1/100ml) ( 1 TU) (1/l00ml) ( 1 TU) 

January, 1977 
February 
March 
April 
May 
June 
July X X X X 
August X X X X 
September X 
October X X X 

November X X X 
December X X 

January, 1978 X X 
February X X X 
March X X X 
April X X X X 
May X X X X 
June X X X 

July X X X X 

August X X X X 
September X X X X 
October X X X X 
November X X X 
December X X 

January, 1979 X X 
February X X 
March X X X 
April X X 
May X X X 
June X X 
July 
Auqust 
September 
October X X 
November X X X X 
December X X X 

C-2a 

0 
0 
0 
0 
0 
0 
0 
D 
0 
D 
D 
D 
0 
0 
u 
u 
0 
D 
D 



0 
0 
D 
0 
D 
0 
D 
D 
D 
D 
0 
0 
0 
0 
0 
D 
D 
0 
D 

CODE: 

TABLE C-1, Continued \ 

MAKAWAO-KULA WATER SYSTEM 
Bacteriological and Turbidity Violations 

X = Violation 

SYSTEM 
MAKAWAO KULA 

Bacteria Turbidity 
MONTH/YEAR (1/100ml) (lTU) 

Bacteria Turbidity 
(1/100ml) (lTU) 

January, 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Source: 

1980 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 

X 

Department of Health Water Violations. 

C-2b 

X 
X 
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X 
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.; ;<; _. Corrected Copq 

Austin, Tsutsumi 6 Associates, Inc. TO: __________________________ ATTN~------------------

J '..,,,J..J hU . 

l CATE.;. 12-19-80 

PAGE . or- -
·-

. . l 
Mr. William Bonnet 

C ADORESS: Suite 900, 74-5 Fort Street Mall PHONE: _________________ _ 

sM.!?L;;'.S Or : w~~.,. ..... ~.-0!!1 thkawao Water Svstem, Kamole Weir; Maui 

Sr\MPL:O BY: ... C.....,, ... i ... "" .. "' ... · 1-__, ____________ _ SAMPUt~G OAT-.... · __ 1_1_-_1_1_-_a_o ____ TIME: l.:OO 

R!:CEIPT !),:;r::l=l-.....;:;l..::.3_-..::.8..::.0 _________ .. _._ .. _· ~--- 9:15 PM 

. _..,. ·,.---

. .... - . , . 
• ... .. """' 1.1,,. 

Foaming Agents. ·,(MBAS) · mg/L. C:. 0.025 ., ~ Called - ···.· l.2-23-80 . · ' 

Sulfides ma Ir. -

Iron mg/L : .. '1 .•• 
1 • 53 .- .... ,-

t1ar,ganese mg/L r· .. - , .... : ' '• , ' · • "' - •••I l 

Odor T:·o.N.I 
Sulfates mg/L. .-• 1.. 29 ! 
Zinc 

oH 
, -· 

..... 

" • • I r------------+---_..;, ___ .....;;.......; __ -1-------+-------+-------+-----.....:.......: .. 
:...-_--.-., -... __ .., 

I 
I • .• • •• 

L:..::.:,~.-. :-c ,, .• ;·:-.•.~;:-~.s. _Si"...."!'l ?Lt..~~;_a:1n.l~:;:;_c-_!=,\_;.c_c:..o.r_p ~~:! to ' ' !-: fotl.19~~-(o x:....Che mi.ca.LAo " l ~i...uu~f____ 1 
\

1:.~tr.1::- :i.:1c! _ ~:t;ut.:S!- 11
_. . U. S. Em •ironm-. •?1t:>.l Pr~t-=!c:ion •0\~cnc-:,::. . ~-{arch, 1979. · •,·- ·· J 

_\ .. ;- .... -- ------ -- ------ _________ ...,:_.;,._ __ _ 
.. ~-··· --- ------- _____________ .....;,..:,_ __ ··- .. -,'. J 

.7- ' ... ; . ~-:,:.. 
I• • ., _.,. • 



J nna".'F.R ANALYTICAi." lABO~ATORIES -
a Ocp.utmcnt of nrcwer Chcmiol Corporation 0 P.O. sex .,. HOHOLUI.U. HAWA!I S&.J111. 7£1.E;i,tOflE !,J),4.111 

LASORATC:1Y ANALYSIS REPORT 

JOB NO • .;:~:.;;V:.;;U:.;I:...., ____ _ 

DATE; ~ 12-24-80 ·. 

PAGc OF 

1 TO: Austin; Tsutsumi & Associates ATTN.: __ M_r_._W_i_ll_i_a_m_B_o_n_n_e_t ______ _ 
J ADDRESS: Suite 900, 74-5 Fort Street Mall PHONE: _______________ _ 

SAMPLES OF: _w;_a_t_e_r_fr_o_m_;__M_ak::.;.:a:.;.wa...;;.;o;__W:_:a;;..t;;..e;.;;r;......;S;.::y:..;s;;..t;;..e;;..m;:.:,:.....;Kam.;,;;;;;;;.;o;.;;l;;.;e~W_e;;.;i;;.;r;..,:.....;M.;.;a;;..;u;;;;;i;;,_ ______________ _ 

0 SAMPLED BV:_C;;;;;l;;;:;.1.;;;.·e;;;;;n;;;.t;:.... ___________ SAMPLING OAT ... --__________ TIME:--------

RECEIPT DATE· - , •. ll-26-80 .., TIM::~·:--..ll3ui.;:i4:..5....J..P.u.M _____________ _ 

] DATE· SAMPLE ANALYZED 

J 
n 
D 
0 
0 

0 
0 
D 
D 

11/26-12/16 

TIME SAM?Le ANALYZED 

Aooarent Color · 8 
True ColoI! • ~. - c.u. 
Foaming Agents(MBAS) mg/L <.. o. 025 

Sulfides 

Man~anese · ·/ .~ 
Odor .... -:. 

Sulfates 

Zinc 
pH 

Corrosivitv • · 

( Lamzlier ;. Index) 

T b "d" · ::,-..:..-.· ur l. l. ty ::.-...., ..... .., . 

mg/L 

mg/L ~ 0.03 

nuz/L O. 018 · 

T.O.N. 8 
lmg/L 0. 93 

lmo-/t 0.024 

6.75 

0.16 , 

NTU -- O. s.·. '. 

~ ~ .. .. ~-- \ ~ . "' ~. -.... 
... .... le-=.. .. L 

~ - ... ~,1 :• 

•.. 
~ ·-

~:;~~;Z? 
. ' . ~ -~~3=~~:. ~ ..... 

C 1.1-.aoR,'.TORY P.EUAilKS; ..S.aIDi:21.uJ~al.~cLa.c .. c.su: ... d.h::1,g_t~.itlhPds for_~~-of,.__ - __ 
V/ater and Wa~tes", U. S. Environ,_mental Protection Agency, March, 1979. 

D 
D 

. ' ··- ...... ~ . - ~ ' ,. ; -



J)J\i.\ \ 1 .. 1\ r'.;'\:1\.1 .• • 1 r'\..,1'\l . t.;,,, · .. '• ,, • '-' ''''--' 

L/\.B08t\TO::tY l\l·l,~LYSIS REPORT 

DAlE 

PAGE 

I /~/J'/ 
__ /_ OF T-0 

0 
Li,,~ 'f°(N~ lh.-l 4~. o,,,. /3zll .t.~r.,,~~1--TO:.,_\ _____ __.__;,_....;_ ______________ ATTN.;-------------------------

AODnESS: PHONE: O 
SAMPLES OF: _ ....... [~=~..;;....;_;l.(.;;..'.J __ w.._~....;;:.'.;;......_t,u_d_-<...t!_:..--_________________________ _ 

SAMPLED BV: _ ____,U-..1. ... 'J!.,,,-...,;t-_________ SAMPLING DATE: l~/1:i./Jc 
RECEIPT DATE· /-:)..)157}-tJ TIME: /Joi) 

' 
DATE: SAMPLE ANALYZED /)fat. - 1~/:i.3 

T:ME S:.t.!PLE ANALYZED 
-

SAMPLE TYPE &,r:;.b, 

1.(: ~ 
SAMPLE DESCRIPTION /(.ILAw.-.4, 

UNITS t,ULvV 

17J/.. - 1.10 
tt.W Q/1<a.l~1 l'Y,//... p,,,' '1Atk 17-.> 
Tt·W ']),r~hwf ?-h'l.s fvte>-Jt- - ¥-lf.P 

()J.uy- -r:~.,J f 

Ttitd i/p..,,,_,j lt~,v,- ":?5/t..M-1 "-1:.L,~ . 
-

'7~;..i ~ nu.I'- b,f-3 
,t"..~ ✓ ,~ :,-G, - :., Ii- I ~tJ. I .. 

)'¼/L I N/1.4-S. 
C/U1,,--l✓~ KIL- t;. 3'i 
U-/1.,,fo.LA.I 

., 
~t'. () ')-

Ir~ <o.t3 
/J14,-,,u, P-M ~<!.-l,., <P. () I 
7£~ /),f7Di 

~c~ 3;_3 

"'i-md ~ - ,J ¥r'. 
. 

f p/gy 

. 

-

TIME: _______ □ 

I ~ 
l ' 

11 

u 
l 

' 

I 
! 
I 

I 

I 
D 

L/,Bo;:::.ro;w nE11N1►~S: _S1..u:riple.:;_aJ1.al .~ e_d.....ac:.c...or.d.i~~e.t.b.Qg~J.o.i:.._Gh.erou:s1,l Anal~o.i~-- 0 
,vater and Wastes•~ U. S. Environmental Protection A~ncy, Marc.h.,_1~9_7~2-•-------
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0 
ATA- AU$TIN • TSUTSUMI & ASSOCl.o.TES, INC. 

0 
tN01..,.ltQ11i • •u•va:•0111io 

0 
MCL 

Arsenic 0.05 < 0.002 0.009 -= 0.005 

0 
Barium 1. < 0.1 .c: 0,1 C 0,10 
Cadmium 0.010 0.009 0.019* < 0.001 
Chromium 0.05 < 0.05 C 0.05 < 0.005 
Lead 0.05 < 0.05 -= 0.05 < 0.01 

0 Mercury 0.002 0.00013 c:: 0. 00001 
Nitrate (as N) 10. 2.82 0.56 0.01 
Selenium 0.01 < 0.002 < 0.002 0.001 

0 
Silver 0.05 <0.01 < 0.01 <0.01 
Fluoride . 1.8 <0.01 .c:: 0.01 ~a.as 
Endrin 0.0002 <0.000001 

□ 
Lindane 0.004 <0.000001 
Methoxychlor 0. 1 <0.000005 
Toxaphene 0.005 <0.000001 

□ 
2, 4-D 0.1 <0.01 
2, 4, 5-TP Silvex 0.01 -=:0.01 

Turbidity 1. NTU 32 month mean 5.6 . Slstem 
D Coliform 1/100 ml. (0.2 + 0.5 Radionuclides 15 pG/L 0.0 + 0.2 

(Gross Alpha) . -

0 Chloride 250 7.2 5.39 5.84 
Total Dissolved 

□· 
Solids 500 89.9 44.8 36 

True Color 15 units 6 60 3 42 
Copper 1 <0.02 .c:. 0. 02 < 0.02 ..c::: 0. 01 
Foaming Agents 0.5 <0.025 <-0.025 <0.025 

□ 
Iron 0.3 <0.03 <0.03 1.53* 0.13 
Manganese 0.05 0.018 ~0.01 0.02 c::o. 03 
Odor 3 ton 8* 8* 0 

0 pM 6.5-8.5 6.75 7 .10 6.18* 
Sulfate 250 0.93 0. 93 1.29 
Zinc 5 0.024 0.008 0.03 0.02 

0 
H2S 0.05 
Corrosivity 0.16 (-)1.84* (-)4.23* Slstem Total THM 100 496* 424* 19 21 
Sodium 20 35.3* 3.5 

□ 
* Exceeds MCL 

D 
D 
Li c-6 



n 
ATA 

AUSTIN, TSUTSUMI E. ASSOCIATES, INC. 

[NCl ... lCHI + SuRvl,,CU • 

D 

MONTHLY AVERAGES 
0 

RANGE 0. 9 - 18.l 

0 MEAN 5. 6 {32 months) 

0 
Turbidity 

D 8/77 5.8 
7/77 6.9 

0 2/80 2 •. 9 
1/80 0. 9 
1/79 9.8 
2/79 8.4 0 3/79 6.8 
4/79 6.1 
5/79 10.4 

0 6/79 3.6 
7/79 2.0 
8/79 1.9 
9/79 3.6 0 10/79 3.5 

11/79 5.9 
12/79 2.7 

D 12/78 18.1 
10/78 10. 6 
9/78 7.0 Highest Single reading 

0 8/78 11.2 6/24/78 76 
7/78 4.2 
6/78 9.6 6/24/78 8:15 am 15 
5/78 5.5 8: 20 am 76 0 4/78 3.3 8/22/78 8:47 am 59 
3/78 3.6 8 :52 am 57 
2/78 2.5 5/28/79 11:34 am 45 

0 1/78 2.8 11: 39 am "61 
12/77 3. 4 10/23/78 11: 05 am 45 
11/77 3.0 11:10 am 46 
10/77 6.7 9/22/78 1: 10 pm 75 u 9/77 2.9 1:15 pm 71 
10/80 2.9 5/6/78 7:53 am 48 

7: 58 am 48 

0 
0 
0 

c- 7 0 



J 
0 
0 tunt:er 

of 
Constituent 5.....,1u 

0 tnterlll PrUllllcy Drlnlcl119 
Water Regulated ConUlainants 

tnorcianic: o-tc:al■: 

0 
Arsenic: 2 

Badia 2 

Camu.lD 2 

Chrcniin 2 

Lee 2 

Ke..,..,.., 2 

0 Nitrate lu Nl 2 

Selenlia 2 

Silver 2 

0 Floride I 

OrQanic: o-lc:alsz 

0 
Endrin 1 

t.i~ 1 

Ke-...i'llor 1 

0 l 

2-4-0 1 

2.4 5 - TP Silvex I 

0 1'lrbid1ty 361 

□ 
Hlacblol2!Jic:al 
conuau.nants 
(cohfotm bacterial: 103 

0 Tow '1'rihalanethanes1 1 

Rad lawc:Hci.s 

0 
Seconari Constituents 

Chlodde 1 

Color 1 

0 
.-~'" 1 

Com»l vi ty 1 
t.qlier Index 
anm--.itwness lndu 

D Fo.win<:1 Aa.nta 1 

Iron 1 - .. 1 

0 Odor 1 

df 1 

Sulfate I 

Total Diuolved Solids 1 

Zinc: 1 

0 

Pll£t.JKDWIY CXNrAKINDll'S 
AAb WltAAfiMr t1.vttS 

upper l<ula Water Traatment Plant 
Olinda, Haul. Hawaii 

Ranle 
Kln. Hu. Kean 

<0.002 <0.01 

<0.01 <0.1 

<0.002 0.023 

<0.05 0.004 

<0.01 <0.05 

<0.00091 <0.0002 

<0.09 0.52 0.31 

<.002 <.01 

<0.01 

<0.03 

<0.0001 

<0.0001 

<0.0001 

<0.0010 

<0.0005 

<0.0005 

o.a 2.8 1 .a 

<1 nm: 

0.007 

1.5 

so 
<0.01 

<0.1 

o. 75 

<0.02 

-

5.2 

<1.0 

18 

0 . 026 

C-8 

Standar:d 
DeVlatla, 

-
-
-
-
-
-

1.1 

-
-

-

Hu .. , ..... Occllrreni:es 
Contaninant Abovel1CL 

Level I 

0.05 

l.0 

0.010 so 
0.05 

o.os 
0.002 

10.0 

0.01 

0.05 

1. 4 - 2.4 

0.0002 0 

0.002 0 

o. 1 0 

0.005 0 

0 . 1 0 

0.01 0 

1.0 98.6 

4 colifot11 
ba<:teda per 
100 Ill. in 
no~ than 
one ~le 
per 11011th. 

0.10 

250 

15 color unita 

1.0 

~ 
oorrcsive ➔.20 

o.s 
0.3 

o.os 
3 Threshold 
Odor llimbtr 

6.s-e.s units. 

2S0 

500 

s 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

LOWER KULA WTP 

CONTAMINANTS AND CONTAMINANT LEVELS 

(PRELU1INARY) 

Section 

Turbidity Data 

Bacteriological Data 

Primary Inorganic Parameters 

Primary Organic Parameters 

Secondary Parameters Amended 
to Primary 

Secondary Parameters 

Water Quality Data Summary 

R. M. TOUILL CORPORATION 
677 Ala tioana Blvd. , #1016 
Honolulu, Hawaii 96813 

C- 9 

Page 

C-10 

C-11 

C-12 

C-15 

C-16 

C-18 

C-21 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 



Ll 
.. 

0 
0 SECTION I 

TURBIDITY DATA 

0 Location: Piiholo, Lower Kula 

0 
Monthly Ave. 2-Day Ave. No. of Days 

Month ( tffU) Over 5.0 NTU Missed 

10-80 2.8 7 0 

□ 
9-80 1. 7 0 0 
8-80 1.8 0 0 
7-80 2. l 0 0 

0 
6-80 1.9 0 0 
5-80 1.8 0 0 
4-80 l . 5 0 l 
3-80 2.9 2 l 

0 2-80 6.9 15 2 
1-80 5.9 15 3 

12-79 1. 7 0 l 

D 11-79 2.4 0 0 
10-79 2. 1 0 0 
9-79 2.2 0 0 

D 
8-79 2.2 0 0 
7-79 2.0 0 0 
6-79 1.9 0 0 
5-79 1 . 8 0 0 

D 4-79 1.5 0 0 
3-79 1.0 0 0 
2-79 0.8 0 1 

0 
1-79 1.0 0 l 

1-2-78 2.2 0 0 
11-78 2.4 0 0 
10-78 2.2 0 l 

0 9-78 2.2 0 0 
8-78 2.0 0 0 
7-78 2.2 0 0 

□ 
6-78 2.6 0 0 
5-78 2.4 0 0 
4-78 2.3 0 0 
3-78 2.6 0 0 

0 2-78 2.0 0 0 
1-78 2.4 0 0 

12-77 2.4 0 0 

0 
11-77 3.0 0 0 
10-77 3.2 0 0 
9-77 2.7 0 0 
8-77 3.8 0 0 

0 7-77 2.2 0 0 
40 Months (Ave.) """'2.37 Total 42 rr 

0 Minimum 0.8 
Maximum 6.9 

0 C-10 



SECTION 2 

Bacteriological Data 

Location: 1104 Ka Drive, Kul a, Maui 

Month 

6-80 
5-80 
4-80 
3-80 
2-80 
1-80 

12-79 
11-79 
10-79 
9-79 
8-79 
7-79 
6-79 
5-79 
4-79 
3-79 
2-79 
1-79 

12-78 
11-78 
10-78 
9-78 
8-78 
7- 78 
6-78 
5-78 
4-78 
3-78 

Median 

Mean 

c- 11 

0 
0 
0 
0 

t!onthly Coliform 0 
Count/100 ML 

< l 0 
< 1 
< l 0 26 
< 1 

27 
< 1 0 < 1 
< l 
TNTC 0 < 1 
TNTC 
TNTC 

0 < 1 
< 1 
< 1 
< 1 0 < 1 
< 1 
< 1 

0 < 1 
< 1 
< 1 
< 1 0 < 1 
> 4 
> 4 0 < 1 

< 1 

Approx. 2.2 [j 

0 
0 
0 
0 



0 
0 
0 

D 
0 
0 
0 
0 
0 

□ 
□ 
0 
0 
0 
0 
0 
0 
0 

Samp1e/Date 
l Location_)_ 

DHS/5-12-80 
_(Piiholo Trans. Line) 
RMTC #1/7-7-80 
{Piiholo Reservoir) 
RMTC #2/7-7-80 
(Piiholo Reservoir) 
RMTC #3/7-8-80 
(Piiholo Reservoir) 
RMTC #4/7-8-80 
(Piiholo Reservoir) 
RMTC #5/7-8-80 
(Piiholo Reservoir) 
RMTC #6/10-28-80 
(Piiho1o Reservoir) 
RMTC #7/10-28-80 
(Piiholo Reservoir) 
RMTC #8/10-28-80 
(Piiholo Reservoir) 
RMTC #9/10-28-80 
(Piiho1o Reservoir) 
RMTC #10/10-28-80 
(Piiho1o Reservoir) 
S&S Report/4-22-74 
( Ku l a, Maui ) 
S&S Report/4-29-75 
(Kula, Maui) 
OWS/7-8-80 
(Piiho1o Trans. Line) 
DWS/7-23-80 
(Ku1a, Maui) 
P.MTC #11/11-25-80 
(Piiholo Reservoir) 
RMTC #12/11-25-80 
(P~~holQ Reservoir) 

SECTION 3 

PRIMARY INJRGANIC PARAMETERS 

Arsenic Barium Cadmium 
( ma/1 > uno/1) (mg/1} -
0.003 < 0.1 0.015 

< 0.002 < 0. 1 0.022 

< 0.002 < 0. l < 0. 005 

< 0.002 < 0. 1 0.016 

< 0.002 < 0.1 0. 014 

< 0.002 < 0.1 < 0.005 

- - 0.033 

- - < 0.005 

- - < 0.005 

- - < 0. 005 

- - 0.014 

0.005 0.10 0.001 

0.005 0.10 0.001 

< 0.002 < 0.10 0.007 

< 0.002 < 0.8 < 0.005 

< 0.002 < 0.1 < 0.005 

< 0.002 < 0.1 < 0.005 

c- 12 

Chromium Lead 
{mg/1 l (mg/1) 

< 0.05 < 0.05 

< 0.05 0.17 

< 0.05 0.08 

< 0.05 < 0.05 

< 0.05 < 0.05 

< 0.05 0.06 

- < 0.05 

- < 0.05 

- < 0.05 

- < .0.05 

- < 0.05 

0.005 0.001 

0.005 0.01 

< 0.05 < 0.05 

< 0.02 < 0.02 

< 0.05 < 0. 05 

< 0.05 < 0.05 
-



PRIMARY INORGANIC PARAMETERS ( cont I d) 

Sample/Date Mercury Nitrate -N Selenium 
( mq/ 1 ) {Location} C uq/1 l (mq/lJ -

Dl-JS/5-12-80 0.01 0.61 <0.002 ( Piiholo Trans. Line) 
RM1C #1/7-7-80 0.08 4.49 <0.002 
(Piiholo Reservoir ) 
RMTC #2/7-7-80 0.06 3.82 <0.002 i Piihol o Reservoir ) 
RMTC #3/7-8-80 0.05 3.27 <0.002 
1Piiholo Reservoir ) 
RMTC #4/7-8-80 
(Piiholo Reservoir ) 0.02 3. 51 <0.002 

RMTC #5/7-8-80 0.02 3.58 <0.002 ( Piiho lo Reservoi r) 
RMTC #6/10-28-~0 - 0.37 -{Piiholo Reservoir } 
RMTC #7/10-28-80 - - -{ Pi iholo Reservoir ) 
RMIC #8/10-28-80 - - -(Piiholo Reservoir ) 
RMTC #9/10-Z8-80 - - -(Piiholo Reservoir } 
R1·1TC #10/10-28-80 - - -{Piiholo Reservoir ) 
S&S Report/4-22-74 - 0.09 0.001 (Kula, Maui) 
S&S Report/4- l 9-75 - 0.01 0.001 ( Kula~ Maui} . 
OI-JS/7-8-80 0. 12 2.39 < 0.002 {Piiholo Trans. Line) 
DWS/7-23-80 < 0.5 0.06 < 0.01 {Kula. Maui) 
RMTC #J l/ll-~S- 80 0.04 0.46 < 0.002 .(Piiholo .Reservoir ) 
KMTC #12/11-25-80 0.04 0.40 < 0.002 {Piiholo Reservoir) 

C- 13 

Silver 
{ mg/1} 

< 0.01 

< IJ.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

-
-
- . . 

-

-
0.01 

0.01 

< 0.01 

< 0.03 

< 0.01 

< 0.01 

Fluoride 
{ mg/1) 

< 0.01 

-

-

-
-

-
-

-

-
. 
-

-
-

< 0.01 

< 0.20 

0.05 

0.05 

D 
0 
0 

7 

J 
0 



J 
0 

D 
0 
0 
0 
0 
0 
0 

□ 
□ 
0 

□ 
0 
0 

Parameters 

,. Arsenic ( mg/ 1) 

2. Barium (mg/1) 

3. Cadmiur.i (mg/1) 

4. Chromium (mg/1) 

5. Lead (mg/1) 

6. Mercury ( ug/1) 

7. Nitrate -N (mg/1) 

8. Selenium (mg/1) 

9. Silver (mg/1) 

10. Fluoride (mg/1) 

PRIMARY W0RGANIC PARAMETERS 

SUMMARY 

Std. Min. Max. 

0.05 < 0 .002 < 0.02 

1.0 < 0. 1 < 0.8 

0.01 0.001 0.033 

0.05 0 .005 < 0.05 

0.05 0.001 0. 17 

2.0 0.01 0.5 

10.0 0 .01 4.49 

0.01 0.001 < 0.01 

0.05 < 0.01 < 0.03 

< 0.01 < 0.20 

c- 14 

Mean !-1edian 

0.0039 < 0.002 

0.21 < 0.1 

0.0093 < 0.005 

0.038 < 0.05 

0.051 < 0.05 

0.13 0.06 

1.66 0.46 

0. 0031 < 0.002 

0.01 < 0.01 

0.087 0.05 



Sample/Date 
{Location} 

RMTC #1/7-7-80 
(Piiholo Reservoir) 

RMTC #2/7-7-80 
(Pi iholo Reservoir) 

RMTC #3/7-8-80 
(Pii holo Reservoir) 

RMTC #4/7-8-80 
(Piiholo Reservoi r) 

RMTC #5/7-8-80 
(Piiho l o Reservoi r) 

DWS/7-8-80 
(Pii holo Trans. Li ne) 

Rt1TC #11/11-25-80 
(Piiholo Reservoir) 

RMTC #12/11-25-80 
(Piiholo Reservoir) 

Std. (mg/1) 

SECTION 4 

PRW.ARY ORGANIC PARAMETERS 

Chlori nated 
Hydrocarbons 

(mg/1) 

Neg. 

Neg. 

Neg. 

Neg. 

Neg. 

Neg. 

O. l 092 (total ) 

C- 15 

' 

Chloro~henoxys 
(mc,/1) 

Neg. 

Neg. 

Neg. 

Neg. 

Neg. 

Neg. 

0.11 (total) 

n 
0 
0 
0 
0 
lJ 
0 
0 
[I 

0 
0 
0 
0 
0 
u 
J 

□ 
0 
0 



0 
0 SECTION 5 

0 
\ 

PAR.l\METERS AMENDED TO PRIMARY* 

0 Trihalo-
Sample/Date TOS Chlorides Sodium methane 

D 
(Location) · Corrosivity (mg/l} (mg/1) (mg/1) (ug/1) 

RMTC #1/7-7-80 
(Piiholo Reservoir) 50 

D RMTC #6/10-28-80 -3.79 118 Neg. 4.23 
(Piiholo Reservoir) 

D RMTC #7/10-28-80 -3. 31 116 Neg. 3.38 68 
(Piiholo Reservoir) 

□ 
RMTC #8/10-28-80 -3.96 92 Neg. 2.67 51 
(Piiholo Reservoir) 

D 
RMTC #9/10-28-80 -3.88 
(Piiholo Reservoir) 

103 Neg. 2.32 

RMTC #10/10-28-80 -3.88 91 Neg. 2.32 

0 (Piiholo Reservoir) 

S&S Report/4-29-75 70 1. 5 2.76 

D 
( Ku 1 a , Maui ) 

DWS/7-8-80 66.2 5.0 12. 1 
(Piiholo Trans. Line) 

□ DWS/7-23-80 28 4.2 l.6 
(Kula, Maui) 

0 RMTC #11/11-25-80 -3.9 29 l.2 8.7 
(Piiholo Reservoir) 

0 RMTC #12/11-25-80 -3.8 32 1. 3 8.3 
(Piiholo Reservoir) 

0 DWS/9-3-80 22 5.4 l.5 
(Maui Elec. Substa. Kula) 

0 
0 *Proposed parameters to be amended to primary. 

0 
0 C-16 



Parameters 

l. Corrosivity 

2. To5 (mg/1) 

3. Chlorides (mg/1) 

4. Sodium (mg/1). 

PARAMETSRS ~ . .i!ENDED TO PRI: 1ARY * 
SUMMARY 

Std. 1·1i n. Max. 

Non-corros i ve -3.31 -3.96 

500 22 118 

250 Neg. 5.4 

201 1.5 12. 1 

5. Trihalomethane (ug/1) l 00 50 68 

1. Proposed std. 

C- 1 7 

D 
0 
0 
0 

Mean Median 

-3.79 -3.88 IJ 
69.7 70.0 

1.69 1.2 0 
4.53 2.76 0 56.3 51 

0 
0 
0 
0 
0 
u 
Li 
0 
rj 

0 
0 
0 



0 
0 SECTION 6 

SECQrlDARY PARAMETERS 

□ Foaming Hydrogen 

0 
Sample/Date Color ~ Agent Sulfide Iron Manganese 
(Location) (mg/1) 1 (mg/lJ (mg/1} (mg/1) (mg/iJ 

RMTC #1/7-7-80 

□ 
(Piiholo Reservoir) < 0.02 0.33 

RMTC #2/7-7-80 < 0.02 0.30 

0 (Piiholo Reservoir) 

RMTC #3/7-8-80 < 0.02 0.24 

0 
(Piiholo Reservoir) 

RMTC #4/7-8-80 < 0.02 0.23 
(Piiholo Reservoir) 

RMTC #5/7-8-80 < 0.02 0. 24 
(Piiholo Reservoir) 

□ 
RMTC #6/10-28-80 42 0.60 
(Piiholo Reservoir) 

□ 
RMTC #7/10-28-80 44 0.28 
(Piiholo Reservoir} 

RMTC #8/10-28-80 so 0.36 
0 (Piiholo Reservoir) 

RMTC #9/10-28-80 50 0.38 

0 (Piiholo Reservoir) 

RMTC #10/10-28-80 45 0. 31 

0 
(Piiholo Reservoir) 

S&S Report/4-29-75 27 0.17 
(Kula> Maui) 

□ DWS/7-8-80 0.07 0.07 (Piiholo Trans. Line) 

□ RMTC #11/11-25-80 
(Piiholo Reservoir) 

so < 0.02 0.02 0.197 0.40 0.40 

0 RMTC #12/11-25-80 70 < 0.02 0.01 0 .166 0.35 0.35 (Piiholo Reservoir) 

0 
D 

C-18 

0 



n 
0 

SECONDARY PARAMETERS (cont td} 

Total 0 
Samp 1 e/ Date Odor Sulfate Zinc Alkalinity 
(Location} (TON} (mg/1) (mg/1} £!!. (mg/1} 0 
RMTC #1/7-7-80 6.5 
(Piiholo Reservoir) 

0 RMTC #2/7-7-80 6.3 
(Piiholo Reservoi r) 

q 
RMTC #3/7-8-80 6.5 lJ 
(Piiholo Reservoir ) 

RMTC #4/7-8-80 6.6 0 (Piiholo Reservoir ) 

RMTC #5/7-8-80 6.4 [ (Piiholo Reservoir) 

RMTC #6/10-28-80 6.5 10.0 u (Piiholo Reservoir) 

RMTC #7 /10-28-80 
(Piiholo Reservoir} 

·7. 1 ~.6 u 
RMTC #8/10-28-80 6.6 7 .4 
(Piiholo Reservoir ) [~i . 
RMTC #9/10-28-80 6.6 8.0 
(Pi iholo Reservoi r) 

[1 RMTC #10/10-28-80 6.6 7.9 
(Pi ihol o Reservoi r) 

S&S Report/4-29-75 
(Kula, Maui ) 

6.7 9.4 J 
DWS/7-8-80 D (Piiholo Trans. Line) 

RMTC #11/11-25-80 2 11. 3 0.03 6.5 0.8 u (Piiholo Reservoi r) 

RMTC #12/11-25-80 
(Piiholo Reservoi r) 

4 8. 1 0.03 6.5 5.0 u 
0 
0 

C-19 

0 



] 

0 
0 

SECONDARY PARAMETERS 

SUMMARY 

0 
Parameters Std. Min. Max. Mean t1edi an 

0 1. Color (units) 15 27 70 47 50 

2. Copper (mg/l ) 1.0 < 0.02 < 0.02 < 0.02 < 0.02 

D 3. Foaming Agent (mg/1) 0.5 < 0.01 < 0.02 0.015 < 0. 01 

0 
4. Hydrogen Sulfide (mg/l) 0.166 0.197 0.182 0.166 

s. Iron (mg/1) 0.3 0.07 0.60 0.30 0.30 

0 6. Manganese {mg/1) 0.05 0.07 0.40 0.27 0.35 

7. Odor (TON) 3 2 4 3 2 

0 a. Sulfate (mg/1) 250 8. 1 11.3 9.7 8. 1 

9. Zinc (mg/1) 5 0.03 0.03 0.03 0.03 

0 10. pH 6.5-8.5 6.3 7 .1 6.6 6.5 

D 11. Total Alkalinity lmg/1) 0.8 10.0 7 .1 7.9 

D 
0 
0 
D 
0 
0 
Li 
G 

C-20 



0 
SECTION 7 0 

l•,11\TER QUALITY DATA SUMMARY 

0 
Parameters Std. Min. Max. Mean Median 

1. Turbidity (NTU) 1.0 0.8 6.9 2.37 0 
2. Coliform (/100 ml) o. 1 < 1 TNTC 2.2 < 1 

0 3. Primary Inorganic Parameters 
Arsenic (mg/1) 0.05 < 0.002 < 0.02 0.004 < 0 . 002 
Barium {mg/1) 1.0 < 0.01 < 0.8 0.21 < 0.01 0 Cadmium (mg/1) 0.01 0.001 0.033 0.009 < 0.005 
Chromium (mg/1) 0.05 0.005 < 0.05 0.038 < 0.05 
Lead (mg/1) 0.05 0.001 0.17 0.051 < 0.05 0 Mercury ( ug/1) 2.0 0.01 < 0.05 0. 13 0.06 
Nitrate -N (mg/1) 10.0 0. 01 4.9 1.66 0. 46 
Selenium (mg/1) 0.01 0.001 0.01 0.003 < 0.002 

D Silver (mg/1) 0.05 < 0.01 < 0.03 0.01 < 0.01 
Fluoride (mg/1) < 0.01 < 0.20 0.087 0.05 

4. Primary Organic Parameter 0 Chlorinated Hydrocarbons (mg/1) 0. l 092 Neg. Neg. Neg. Neg. 
Chlorophenoxys (mg/1) 0. 11 Neg. Neg. Neg. Neg. 

5. Secondary Amendments n Corrosivity Mon-Cor. -3.31 -3.96 -3.79 -3.88 
TOS (mg/1) 500 22.0 118.0 69+7 70.0 
Chlorides (m}/1) 250 Neg. 5.4 1.69 4.53 0 Sodium (mg/1 20 1.5 12. l 4. 53 2.76 
Trihalomethane (ug/1) 100 50 68 56. 3 51.0 

6. Secondary Parameters 0 Color (units) l? 27 70 47 50 
Copper (mg/1) 1.0 < 0.02 < 0.02 < 0.02 < 0. 02 
Foaming Agent (mg/1) 0.5 < 0.01 < 0.02 0.015 < 0.01 u Hydrogen Sulfide (mg/1) 0. 166 0.197 0. 182 0.166 
Iron (mg/1) 0.3 0.07 0.60 0.30 0.30 
Manganese (mg/1 ) 0.05 0.07 0.40 0. 27 0.35 D Odor (TON) 3.0 2.0 4.0 3. 0 2.0 
Sulfate (mg/1} 250 8. l 11.3 9.7 8. l 
Zinc (mg/1) 5 0.03 0.03 0. 03 0. 03 

J pH 6.5-8.5 6.3 7. l 6+6 6.5 
Alkalinity (mg/1) 0.8 10.0 7 + l 7.9 

LI 
0 
0 

C-21 0 
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APPENDIX D 

WATER CONSUMPTION 

Makawao-Kula 

I. WATER SERVICE AND CONSUMPTION 

\ 

The Makawao water system was developed approximately 

72 years ago ( 1908). Most of the residents collected 

rain water and stored the water in tanks. The system 

consisted of a 2.5-inch pipeline from the Maluhea Reservoir 

(150,000 gal. capacity) which served the needs of 22 

consumers. 

The advent of World War II, followed by the increased 

development of farms in the Kula area, necessitated by 

the nineteen-fifties the enlargement of the water system. 

In 1952 the "First Report of the Maui County Water 

Works Board" was issued, covering the period of July 

1, 1949 through December 31, 1952. According to this 

report, the total number of consumers in 1952 was 2,044, 

and the annual consumption was 468,278,000 gallons. The 

system has expanded over the last twenty-eight years . 

In 1980 the system had 5,253 connections and used 

approximately 1,200,879,000 gallons of water - a growth of 

about 159% in connections and 1 64% consumption. (Please 

D- 1 



refer to Table D-1 and Figure D-1A). Additional informa-

t ion is provided for the water subareas served with in 

the Makawao District in Table D-2. 

Average daily consumption of the subareas within 

the Makawao District is presented in Table D-3 and Figures 

D-3A through D-3F. The data and figures show a dramatic 

rise in connections and water consumption over the last 

two decades, especially for the Kula and Makawao areas. 

II. FUTURE WATER REQUIREMENT 

A. Introduction 

Projections of future water requirements for 

the Makawao District cannot be done with accuracy. 

The growth trend, especially in the Kula area with 

its different water use and requirements, presents 

problems in projecting fut ure requirements. The 

vast potential for urbanization and continued need 

for water for agriculture are evident. The water 

needs can be tremendous, greater than presently 

available. 

Previous project io ·ns for the other subareas, 

especial l y the Makawao-Pukalani subarea, have been 

overestimated, demonstrating that water projections 

are influenced by numerous variables and, at best, 

can only indicate trends in future water requirements. 

0-2 
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0 
0 
0 
0 
D 
0 
0 
0 
D 

□ 
0 
0 
0 
0 
0 
0 
0 
0 
0 

YEAR 

1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
19 61 
1962 
1963 
1964 
1965 

*1966 
19 67 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

TABLE D-1 

SUMMARY OF WATER SERVICES AND CONSUMPTION 

MARAWAO DISTRICT 

1952 - 1980 

NUMBER OF 
CONSUMERS 

2,044 
2,068 
2,089 
2,099 
2,136 
2,157 
2,175 
2,215 
2,277 
2,326 
2,368 
2,447 
2,208 
2,263 
2,458 
2,522 
2,593 
2,728 
2,855 
2,997 
3,191 
3,421 
3,573 
3,813 
4,055 
4,487 
4,793 
5,001 
5,253 

GALLONS 
( 1 , 000 
Gallons) 

468,278 
509,488 
456,700 
436,137 
401 , 625 
481,956 
495,548 
523,129 
564,493 
553,879 
577,924 
464,856 
567,060 
444,397 
449,491 
512,138 
480,346 
593,437 
683,136 
661,071 
767,107 
895,211 
816,384 
967,703 

1,090,029 
1,221,067 
1,324,924 
1,141,687 
1,200,879 

* Covered 18-month period (January 1, 1966 - June 30, 1967) 

D-3 



140 MAKAWAO DISTRICT 0 
FIGURE D1-A 
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'nU!LE D-2 

IIISiaUCAL HAT£R CCNSll1Pl'lOf BY SUWIEA ! 1952- 19801 

IIDIOIHfAUp~-

1JLUWJJ XU1AIIA IIAIIIU-PAIH:LA !WWW) l'UIQ\LJ\NI 2/ !WWW> DISnUcr 1,000 Galla, 1,000 Galla, 1,000 Gallon 1,000 Galla, 1,000 Gallen Date Ccx\suners Calsuftptlon Ca\auaers Cmslmptla, Calsumers O:lnsullptia, Cawuirecs Calaw,ptla, eaw-.-s Consu,q:,tlai 

Deceaber 31, 1952 179 78 261 452 Decentier 31, 1953 175 79 261 466 tl!!c:enber 31, 1954 
Deoem:ler 31, 1955 
Decent,,u: 31, 1956 
Decentier Jl, 1957 185 13,263 82 29,551 274 25, 410 504 80,910 Decentier 31, 1958 184 11,980 83 28,529 270 27,144 502 80,508 DeCl!dt,er 31, 1959 187 U,760 95 32,651 265 26,843 522 85,154 Deceat,er 31, 1960 195 13,644 98 J4 , 504 269 27,947 5511 88,520 
Decenbet' ll, 1961 205 15,169 98 33,347 268 ll,154 578 94,514 DeCl!dt,er JI, 1962 218 15,742 96 34,876 266 30,089 603 95,0 22 DeCl!dt,er 31, 1963 227 15,060 104 25,930 266 28,878 625 81,997 

t:1 
Dec:entier 31, 1964 237 16,025 105 20,168 267 27, 905 677 96, 159 Decentier 31, 1965 240 17,491 106 23,957 268 28, 311 720 87, 810 I June JO, 1966 242 17,626 108 22,353 268 29, 076 753 94, 735 U1 June JO, 1967 2n 17,773 111 27,640 263 27,572 808 107,905 Ill June 30, 1968 252 19,855 Ul 25,0H 261 24, 904 856 102,292 June JO, 1969 256 20,234 114 24,464 266 25,649 924 122,276 June JO, 1970 267 20,915 U8 22,070 265 25,052 991 135,887 June JO, 1971 275 21,973 122 16, 272 271 26,344 1,067 157 , 179 Jllne JO, 1972 295 26,840 125 19, 411 269 31,9 94 1,153 181,948 June JO, 1973 311 30,200 Ill 18, ll9 272 30,307 1,260 192 , 364 June 30, 1974 329 34,20 138 19,279 277 32,429 1,314 2D8,384 June 3D, 1975 ln 39,882 147 22,900 297 34,703 1,421 240,422 June JO, 1916 362 4D,531 ISi 23,094 306 34,664 1,548 273,472 June 30, 1977 l/ 394 45,751 157 22,656 316 38,730 1,831 317, JJJ June 3D, 1978 427 SJ,653 161 26,975 329 43,145 904 159,481 1,057 183, 297 June JO, 1979 448 50,901 166 22,288 335 40,107 9]7 130,250 1,111 lfi9 , 27l June JO, l98D 475 61,406 171 24,995 340 47, 756 975 143,578 t,208 184,791 



c::::: 

0 
I 

U1 
O' 

CJ 

111\LIIMlLE 
PAIA-(IIUAU) 
lllllWClW(ll(O 

1,000 Gallon 
Cons11ters Cons.!!!E_tlon 

1,000 Gallon 
Cons11ters Cons,!!!E_tion 

147 
146 19,275 
150 20,939 
160 23 , 282 
164 23,119 
170 23,852 
173 28,044 
175 26,689 
174 27 ; 850 
175 ll,562 
174 10,1.i 
175 6,430 
174 32,649 
179 26,777 
179 28,545 

1/ Kula Horatorhm issued. 

310 
311 

317 
315 
310 
314 
319 
322 
331 
355 

3 
l 
3 
3 
l 
3 
3 
3 
l 
3 
3 
l 
l 
l 
l 
3 

l S, 711 
34,552 
34,580 
JB,504 
38 , 066 
35,536 
33,937 
46,371 
11, 753 
12,301 
12,580 
8,384 
9,214 
5,756 
5,901 

10,552 
1,257 
1,976 
2,654 
3,734 

32,494 
10,975 

8,973 
5,675 

2/ Pulcalanl wa11 included with Kalcawao prior to 1978. 

CJ c=J "" ~ c:J CJ 

'1,'_<!!)le Q-2 - Continued 

K1llA 3/ 
1,000 Gallon 

Cons&m>rs Consutptlon 

76' 
776 

800 
82.l 
836 
843 
858 
863 
894 
919 
926 
937 
944 
958 

1,047 
1,005 
1, 084 
1,173 
1,267 
1,337 
1,424 
1,511 
1,639 
1, 738 
1,822 
1,902 

t::J 

297,104 
312,835 
JJ0,141 
361,844 
341 , 629 
366,664 
279,054 
395,723 
276,075 
323,400 
299,393 
278 , 958 
368,318 
450,337 
409,5 50 
468,3 18 
596,075 
492,223 
595 , 580 
683, 193 
757 ,673 

4/ 814,754 
4/ 693,118 
4/ 704, Ill 

CJ 

[DIER K1llA 
1,000 Galloo 

ecns~~I! _ ~...\!!E.tlO!! 

565 436,547 
595 379,670 
633 378,860 

UPPER IWlA 
1,000 Gallon 

COnsuners C~tioo 

1, 120 357,340 
1,170 280,530 
1,211 295,053 

IILUPAUIK1.l'-
KANPJO 

1,000 Gallon 
Censurers ~tion 

53 20,867 
$7 32,918 
se 30,220 

3/ Kula lnclll<kd Kali;ena prior to 7-1-76 . 
4/ Total foe Upper/Lower Kula, Ulupalakua oln:i Kanalo . 

CJ <=] CJ c:J CJ r:::l CJ c:J c::::J CJ 



c_J CJ c:::I c:l CJ CJ c:J c:=J c::::J c::J CJ CJ c=i c::J c=:r CJ CJ r ' (._J 

TABLE 1>-l 

AYJ:IWZ D.\ILr CXHiUHPTIQI BY st6'R£A j1957-19801 ~-
l0kaao 2/ 
ltaup,uulua Ballar 1/ Pala- Lo,,er Opper Ul~lalrua--

Year Uliaalu ltulaha Pauwela Kakawao Pulcalanl Ualli..Nlle H-io1a£!!:!!!o lula ltuJa _ _ l{ula ~ltanaio 

1957 36,337 B0,961 69,616 221,671 97,857 813,98) 
1958 32,822 78, llil 74,367 220,569 94,663 B57,082 
1959 37,698 89 ,454 73,542 233,298 94,739 904,495 
1960 37,380 94,Sll 76,567 242,520 105,490 991,353 
1961 41,558 91,361 85,353 258,942 104,290 935,969 
1962 43,128 9S,550 82,435 260,334 97,358 1,004 , 558 
1963 41,260 71,041 79,117 224,649 92, 978 764 ,Sll 
1964 43,904 55,254 76,452 263,449 30,356 1,084,172 
1965 47,920 62,895 77,564 240,575 32,200 756,369 
l961i 48,290 61,241 79,660 259,547 33,701 886,027 
1967 48,693 75, 721i 75,539 295,lilO 52,BOB 34 , 465 820,254 
1968 54,397 68,531 68,230 280,252 57,367 22 , 969 764,268 

? 1969 55,435 67,024 70,271 335,002 lil, 781i 25,20 1,009,090 
1970 57,301 60,465 68,635 372,293 63,339 15,769 1,233,800 

°' 1971 60,200 44,580 72,175 430,627 65,347 16,167 1,222,054 
1972 73,534 53, 180 87,654 498,487 76,832 28,909 1,283,Dlil 
1973 82,739 50,189 83,032 527,024 73,120 3,443 l,6J3,082 
1974 93,816 52,819 88,846 570,915 76,301 5,4ll l,348,556 
1975 109,265 62,739 95,076 658,690 86,471 7,271 1,631,726 
1976 111,043 63,271 94,969 749, 238 84,221 10,230 1,873,405 
1977 125,345 lil,071 l0li,109 869,405 17,lilli 89,024 2,075,816 
1978 146,994 73,904 118,2D5 436, '.134 502,183 89,44'.I 30,068 l/ 2,232,202 l,l'.16,019 979,013 57,170 
1979 139, 454 lil,063 109,882 356 , 849 463,761 73 , Jlil 24,583 l/ 1,898,952 1,040,191 768,575 90,186 
1980 168,235 68,479 tJ0,838 393,364 506,276 78,205 15,547 J/ 1,929, IJO 1,037,972 808,364 82,794 

"Please refer to l'l~rea 1>-lA to l>-)l'. Da 11 y <:onsutt>tlcn Graphs. 

1/ Pukalanl was Included wlth K.lkawoo prior to 1978. 
2/ 11tl:s was the Pala-ltu.iu area prloc to 1964. 
J/ Calblned totalll for t:.:Jwer and Upper ltula, Ulupalakua • Kanalo. 
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Nonetheless, water projections are necessary for 

planning purposes and are required to evaluate the 

optimum size for the water treatment plants. The 

following discussion and projections are presented 

with this in mind. 

B. Makawao District water Service Area 

Projections of the future water needs for the 

Makawao District require analysis of the historical 

consumption pattern. Also, other parameters may be 

used for water projection; these include population 

trends, general plans, and other indirect measures 

of growth such as telephone connections. However , 

future water projections will only use previous water 

consumption as a base for projections. The other 

parameters were evaluated and found not to be useful 

for projections. 

1. Population - 1980 

The population of the Makawao Service 

District is found in Tables D-4, D-5 and D-6. 

The 1980 Census was used and altered to estimate 

the population for the water service district. 

The population for the Makawao Service District 

is estimated at 16,410 people for 1980. 

2. Population Projections 

The population estimates for Kula and 

Makawao are found in Tables D-7 and D-B and 

D- l 3 

D 
D 
D 
D 
D 
D 
D 
D 
D 
0 
D 
D 
D 
D 
D 
D 
D 
D 
D 



D 
0 
D 
D 
D 

□ 
D 
D 
D 
0 
D 
D 
0 
D 
D 
0 
0 

D 

\ TABLE D-4 

POPULATION - MAl<AWAO DISTRICTl 

Division COP 
% Change Laro Area 

1940 1950 1960 1970 1980 1970-80 1980 Acres 

Kula 

Makawao-
Paia 

Haiku-
Pauwela 

Wailea2 
Keolcea 
Waiakoa 

Haliirnaile 
IDwer Paia3 
Makawao 
Paia3 
Pukalani 

Haiku 
Pauwela 

454 
695 

1,235 
903 

4,272 

698 
517 

1,137 
1,098 
3,195 

436 
416 

925 
977 

2,144 

638 
1,105 
1,066 

541 
1,629 

464 
355 

1, 1 11 

743 16.5 
1,516 37.2 
2,912 173.2 

193 -64.3 
3,963 143.3 

616 32.7 
463 30.4 

1 The P92ulation of Hawaii, 1980. Preliminary Census Results. 
Statistical Report 141, November 19, 1980. Research and Econanic 
Analysis Division, Department of Plannin;1 aro Ecooomic Develq:,nent, 
State of Hawaii. 

2 wailea is outside of the Makawao District water service area. 
'lherefore, if the Census Designated Place (CDP) is subtracted out of 
the Kula Division, this would be iroicative of the p:>pulation 
of the Kula area (4,975 - 1,111 = 3,864). 

3 a>P's lower Paia aro Paia are outside of the Makawao District water 
service area: therefore, they must be subtracted out of the Makawao -
Paia Census Division (10,703 - 1,709 = 8,994). 

0- 14 

1,348 

150 
626 

1 , 111 
630 

1,478 

194 
234 



TABLE D-5 

CENSUS DIVISION DATA FOR MAKAWAO 
UNCORRECTED 

Census Division 1950 1960 1970 

Kula NA 2,786 2,124 

Makawao - Paia NA 5,680 s, 788 

Haiku - Pauwela NA 1,943 2,067 

TOTAL 10,409 9,979 

D-15 

DISTRICT 

1980 

4,975 

10,703 

3,552 

19,230 

% Change 
1970-80 

134.2 

84.9 

71. 8 

D 
D 
D 
D 
D 
D 
D 
D 
0 
D 
0 
D 
D 
0 
0 
u 
0 
D 
D 



D 
D 
D 
D 
D 
0 
0 
0 
D 
D 
0 
0 
0 
0 
D 
0 
D 
D 

TABLE D-6 

CENSUS DIVISIOO DATA CDRRECI'ED FOR MAKAWAO DISTRICT 
WATER SERVICE AREA 

1970-80 
% Change % Change/ 

Census Division 1940 1950 1960 1970 1980 1970-80 Year 

Kula 1, 1491 1,2151 2, 7862 2, 12i 3,8644 81 8.1 

Makawao-Paia 9031 1,0981 2,611 3 4, 1423 8,994 3 117 11. 17 

Haiku - Pamela NA 2,067 3,552 72 7 

'lOI'AL 2,052 2,313 5,397 8,333 16,410 

1 QJP Total - Table D-4 

2 Kula Census Division - Table D-5 

3 Makawao-Paia Census Division less Paia and Lower Paia CDP's - Tables D-4 and D-5 

4 Kula Census Division total less Wailea CDP - Table D-4 

D-16 



TABLE D-7 

KULA POPULATION PROJECTION 

KULA POPULATION CHANGE 1970-1980-81%~ Average Change/Year-8.1% 
Base Year 1980 - Population= 3,864 

Year 

1990 

2000 

4% 

5,779 

8,466 

5% 

6,294 

10,252 

Population Projections 
6% 7% 8% 

6,919 

12,392 

D-17 

7,601 

14,952 

8,341 

18,010 

10% 

10,022 

25,995 
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TABLE D-8 

MAKA-WW POPOIATION Pro:JECTION 

MAKAWAO POPUIATION CHANGE* 1970-1980-102.06% Average Change/Year-10.20% 
Base Year 1980 - Population= 12,546 

Year 

1990 

2000 

4% 

18,570 

27,489 

Projections 
5% 6% 7% 

20,436 22,467 24,680 

33,288 39,960 48,549 

8% 

27,085 

58,476 

-ANJrE: Haiku am Pauwela a::mbined into Makawao - Paia data. 

D-18 

10% 

32,544 

84,339 



graphed in Figures D-4 and D-5. The population 

will be used to project future water demands 

for the Makawao District. 

3. 

4. 

5. 

Number of People Per Connection 

Objective: Determine the number of people 
per water connection 

Assumptions: 

a. Assume population of 16,410 for the 
Makawao District Water Service Area 
for 1980. 

b. Assume a total of 5,253 water connec
tions in 1980. 

Calculations: 

1980 population 
1980 service 

16,410 
5 253 = 3.12 people/. 

' connection 

Average Daily Consumption Per Connection 
for the Makawao District 

Objective: Determine ave r age daily consump
tion per connect ion for Makawao 
District 

Calculation: 

1980 average daily 
consumption 

1980 connections 
2,992,814 = 569 73 d/ 

5 253 • ~p 
' connection 

Average Daily Consumption Per Capita Per Day 

Objective: Determine average consumption 
per capita per day for Makawao 
District for 1980 

0 -19 

□-

0 
D 
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6. 

Assumptions: 

a. 3.12 people/connection 

b. 569.73 gpd/connection 

Calculation: 

569.73 gpd/connection = 182 .6 0 gallons/ 
3.12 people/connection • /d capita ay 

Determine Population of Makawao District 
Using Water Consumption 

Objective: 

Assumptions: 

Determine population of Makawao 
District using gallons/capita/day 

a. Average daily consumption of Makawao 
District 2,992,814 gpd 

b • 1 8 2 • 6 0 gpcd 

Calculations: 

2 , 992 , 814 gpd = 16,390 people 182.60 gpcd 

Analysis: 

The calculated population of 16,390 

people is a close fit of the 1980 Census 

of 1 6, 4 1 O. However, since agricultural 

water consumption within the Kula area, 

especially the lower Kula system, there 

is a built-in error in the calculations. 

D-22 



* R. M. 

The Maui County design criteria* for 

water use ind i cate ' an optimal water use rate 

of 140 gpcd for "Residential" and "Apartment" 

areas. (No design criteria are listed for 

agricultural areas.) The calculated aver-

age consumptio n of 182.6 gpcd for Makawao 

District thus appears to be rather h igh. 

This is due to the fact that t h ere is a 

great deal of agricultural water consumption 

within the Kula sub area. Therefore, the 

actual consumption per capita per day for 

the District, excluding agricultural use, 

is probably considerably lower than calcu

lated above. 

For example, in 1977 the County of 

Maui, Department of Water Supply calculated 

that in the Upper Kula system, 82% of the 

meters were domestic and used 45% of the 

water. The agricultural meters totaled 

18% and used 55% of the water. In the 

Lower Kula water system, 75% of the meters 

were domestic and used 22% of the water. 

The agricultural meters totaled 23% and 

used 98% of the water. 

Towill Corporation. December, 
Master Plan for County of Maui. 

D-23 
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The other subareas served by the 

Makawao District have very little agricul

tural water use and are primarily domestic. 

Additional calculations using the percentage 

breakdowns for the Kula area are provided 

below. 

C. Kula Service Area 

The historical water consumption for the Kula 

subarea from 1967 through 1980 is found in Table 

D-9. Figure D-3F graphs the daily consumption from 

1957 through 1980. The table and figure show a 

continual increase in the consumption of water, with 

dips representing drought conditions. 

Table D-10 presents the 1980 data for connections 

and consumption by the Kula subareas. The data from 

this table is used to estimate the agriculture and 

domestic consumption by the Upper and Lower Kula sys

tems. The estimates found in Tables D-11A and D-11B. 

The projections are presented in Tables D-1 lC, D-11D, 

and D-11E. Graphed in Figures D-6A, D-6B, D-7A1, 

D-7A2, and D-7A3 are estimates and projections for 

the Upper and Lower Kula water systems. 

D. Makawao Service Area 

The historical water consumption for the Makawao 

s uba rea from 19 67 through 198 0 is found in Tables 

D-12A and D-12B. Projections from 1980 to the year 

D-24 
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TABCE D-9 

!IJM ~ S'iST£WISU8ARfA m&.MPTIQI 

caisllll{>ticn I of Average Day Malli111.1111 Day / J 

fflmtler of I 1000 Gal, dian9e/ 1G) I of X 1,5 I of 
YEAR Meters 

,. .... _ ,. .. ~- Annual C""- crins•=tlcn Annual c~-~ C"•~ Annual c.,,...,_ c1u....,_ 

1 1967 944 299,393 ,82 1. 23 

2 1968 958 1.0 14 278,958 120.4351 17.321 r. 761 I , 061 17.81 11.141 1,091 17,81 

l 1969 1 047 8.5 89 368 318 89-360 32 , 00 1.0 .24 JI . IS I . SI . 37 32.24 

4 1970 1 005 14.0l 1421 450 337 82.019 22.36 1.23 .18 21.95 1,85 .27 21.95 

5 1971 I 084 7.86 1, 409 550 140. 787) 19.951 11.22, 1. 22, 122. 01 11, 831 1, 331 122. 01 

6 1972 1 173 8.0 89 468 318 58. 768 14.34 1. 22 0 0 I.Bl 0 0 

7 1973 1 267 8.0 94 596 075 127 757 27.2 7 1, 63 .41 33.60 2.44 .63 33.60 

8 1974 1 337 5.52 70 492 223 110) 3431 120.971 II.JS) 1, 281 120. 791 12.021 ( ,421 20. 74 

9 1975 1,424 6.50 87 595 580 102 309 2D. 76 1. 63 ,28 20 , 79 2.44 .42 21. 0J 

10 1976 1-511 6.10 87 683 793 89 601 15.05 1.87 .24 14.72 2,B0 .36 14. 95 

11 1977/2 1,639 8,4 128 757,673 85,764 12, 52 · 2 .07 , 20 11.00 3, 11 , 31 11, 07 

12 1978 1. 738 6.0 99 814. 754 65 348 8.4 2.28 • 16 7 . 7 J.34 .23 7.5 

13 1979 1 822 4.83 84 693.118 120 4161 131, 241 11.891 I ,391 120, 63 1 12, 831 I , 51 l 118. 021 

14 1980 1 902 4.39 80 704. 133 11 015 1. 58 1.,2 .03 1, S8 2.88 .as 1. 76 

I/ Camlned Upper and Lower l!ula Systl!tlB, Ulapalakua-Kanalo. 2/ Kula Water Modtorlum lssued. J/ Aver:age Day x 1.5 • Maxl11U111 day. ( I • Decrease 
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TABLE D-10 

KOLA AREA WATER OONSUMPTIOO BY SERVICE AREA 

1980 

SUB-AREA 
UPPER KOIA ULUPALAKUA* LOWER KULA 

Connections Constmption Connections Consunption Connections Consunption 

1,211 295,053 58 30,226 633 378,860 

OOI'E: 

Upper System (Upper Kula+ Ulupalakua): 

Total Services: 1,269 
Consumption: 325,279,000 gal. 

Lower System: 

Total Services: 633 
Consumption: 378,860,000 gal. 

'lUI'AIS: 

Total Services: 1,902 
Constmption: 704,133,000 gal. 

D-26 
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TOTALS 
YEAR Connect [on ~onsu metlon 

19771 1,039 
AD 
MO 

19792 1,738 
AD 
HD 

19792 1,822 
AO 
MO 

19802 1,902 
AO 
HD 

CODE: AD• Average Day 
MD• Ma~lmum Day 

77D.4D6 

835.754 

693. 1 t8 

704. 133 

~E .!!:.!..!! 
KULA WATER USE ESTIMATES FOR 1980 

UPPER KULA SYSTEM 
Domesti c Agri culture -- r,(il Tota ls I 

(821 l (451) ( 1 Bl I (551) 
Meters Conaumetio n Meters Con■umet Ion 

962 197. 64 2D7 244,431 
. 542 .. 670 
.813 1, 005 

961.86 17D . 192 211.U 208.0 t2 
.466 • 5ti!I 
.699 .854 

1,006 14 I. 051 22D, 86 172. 396 
.386 . 472 
• 579 . 708 

1,040 146.173 228.42 178. 901 
.401 , 490 
.601 . 735 

Dept . of Water Supply . An A!_!!essmen~ of the Ollnda-~ula Kanalo Water 
Situation. Septe mber 6,1977. 

2 Data from Table D-2 

3 Percentaqes used were based on 1977 Dept. of Water Supply 

LOWER KULA SYSTEM 
Domest {c A9r lc:iil ture 

I I of Totals I J 

(751) (22\) (2511 (781 I 
Meters Con■umetlon Keter11 consu metlon 

354 71. 320 116 257 . 012 
• 195 0.104 
.292 1.06 

Ul . lS 96 , 040 141 .2 5 340 . 506 
. 263 . 9ll 
. 394 1.39 

446.25 83 . 527 148 . 75 296. 142 
. 228 • 811 
.34] I . 21 

474. 75 Bl. 349 158.25 295.510 
,228 .809 
.l42 1. 214 

c::J CJ CJ CJ CJ CJ CJ c:::J CJ CJ CJ c:J CJ CJ CJ c:::J CJ 
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YEAR 

1977 

1978 

1979 

1980 

19791 

19801 

NJ 

501.443 

548.518 

468.538 
(451.671) 
474.411 

(425.452) 

451.967 

430.023 

TABLE D-11B 

'lUrAL WATER USE FOR KUIA 

AVERAGE DAY 

1.374 

1 .502 

1.283 
(1.237) 
1.299 

(1 .165) 

1.238 

1.178 

'lUrAL (~) 

MAX. DAY 

2.06 

2.24 

1.91 
(1.85) 
1.94 

(1.74) 

1 .as 

1. 76 

OOMESTIC 

268.96 

266.23 

224.57 
(242.08) 
229.72 

(232.20) 

242.256 

236.584 

AVERAGE DAY 

.737 

• 729 

.614 
(. 663) 

.629 
( .636) 

.663 

.648 

1 Data for Kula Total Endin; October 1979 and October 1980 - Dept. of 
Water Supply 

ERROR PERCENTAGES: 

1979: Ag -3.6% 
Domestic +7.8% 

1980: Ag -10.32% 
Dorrestic +2.98% 

The error percentages are used to correct the figures in 
Table D-11B and are represented in parentheses ( ). 
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MAX. 

1 .22 

1.09 

.922 
( .994) 
.943 

( .954) 

.995 

.972 



TABLE D-11C 

UPPER lCUI.A WATEP.: F.sTIMATES AND PRlJECTIONS 

AGRICULTURE (MG) In1ESTIC (MG) '10'rAL (MG) SCXJRCE 

Year Ave. Da:£ Max. oai Ave. Dai Max. Da:i Max. Da;i: R~. (+13%) 

19771 .670 1.005 .542 .813 1.818 2.054 

19781 .569 .854 .569 .853 1.70 1.92 

19791 .472 .708 .597 .896 1.61 1 .82 

19802 .490 .735 .627 .941 1.68 1.90 

1981 .6702 1.005 .658 .988 2.01 2.26 

19822 .6702 1.005 .691 1.037 2.05 2.32 

1983 .6702 1.005 .726 1.089 2.10 2.37 

1984 .6702 1.005 .762 1.143 2.15 2.43 

1985 .676 3 1.015 .8004 1.24 2.21 2.50 

1990 .70417 1.056 1.021 1.532 2.58 2.924 

1995 • 7400 1.110 1.304 1.956 3.066 3.464 

2000 .8175 1.226 1.664 2.497 3.723 4.206 

Note: This data is presented in Figure D-6A 

1 Estimates obtained fran Table D-11A 

2 Assumes no agriculture meters to be issued for next three years, 
an:! water a:msurrption oould be as high as 1977 

3 Assumes 1% ccmp::,und growth in agricultural oonsumption of water 

4 Assumes 5% ca np.xmd growth in danestic constmt=1tion of water using base 
year 1977 of 0.542 MG 

5 Department of Water Supply, County of Maui 
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SAFE YIELDS (MG) 

Source sistem 
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TABLE D-11D 

LOWER KUIA WATER ESTIMATES AND ProJEC'TIOOS 

AGRICULTURE OOMF.STIC '10l'AL SOURCE 
Avg. Max. Avg. Max. Max. Reg. 

YEAR Da:£ Da:t: Da:i Da:i Da:i (+13%) 

19771 .704 1.06 • 195 .292 1.352 1 .527 
1978 .933 1.39 .263 .394 1. 784 2.015 
1979 • 811 1.21 .228 .343 1.553 1. 754 
1980 .809 1.21 .228 .342 1.55 1.751 
1981 .850 1. 2753 .2392 · .359 1.634 1.846 
1982 .871 1.306 .251 .377 1.683 1.901 
1983 .936 1.404 .263 .395 1. 799 2.032 
1984 .983 1.475 .277 .415 1.89 2.135 
1985 1 .032 1.548 .367 .55 2.098 2.370 
1990 1.317 1.976 .371 .55 2.526 2.854 
1995 1.681 2.522 .474 .71 3.232 3.652 
2000 2.146 3.2 .604 .906 4.106 4.643 

1 Estimates fran Table D-llA 

2 Assurre growth of 5% ( CCll1lX)Und) in cbmestic cx:msunq;>tion 
usin; 1980 as base year 

3 AssllllE 5% growth (canp:>und) in Ag consumption using 1980 
as base year 

D-30 

SAFE YIELD 
Source sistem 
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TABLI! D-11E 

TOTAL KULA (UPPER AND LOWER) WET AND DRY YEAR PROJECTIONS 
(IN KILLION GALLONS) 

41 51 61 71 81 101 
YEAR AD HD AD HD AD HD AD HD AD HD AD HD 

1977 1 Dry 

1978 Dry 2. 19 3 . 2 2.215 l , l2l 2.236 3.354 2.257 3. 386 2.278 3.41B 2.321 3.'81 

1979 Dry 2. 282 3. 423 2. 326 3.489 2.370 l.556 2.415 3. 623 2.461 3. 691 2.553 3.829 

1980 2 Dry 2. 373 l.559 2.442 3.663 2. 513 3. 769 2.584 3.877 2.657 3.986 2.808 4. 212 

1981 Dry 2.421 3. 631 2.564 3 . 847 2.663 3.995 2. 765 4.148 2.870 4. 305 J.0B9 4.633 
Wet 1. 987 2. 980 2.016 J.024 2. 035 3.052 2.054 3.081 2.073 3,110 2.112 3.11i8 

1982 Dry 2. 506 l.759 2.692 4. 039 2.823 4.235 2.959 4.439 3. 100 4.650 3. 398 5.097 
Wet 2.076 l. 115 2.160 3.240 2.157 J.23S 2. 198 3.297 2.239 3.359 2.323 3.484 

0 1983 Dry 2 . 59) 3. B90 2.827 4.241 2.993 4.489 3. 166 4. 749 J.348 5.022 3. 738 5.607 
I Wet 2. 1S9 3. 239 2.191 3. 286 2.226 3. lll 2.286 3.430 2. ]52 3.528 2.555 3,833 w ..... 1984 Dry 2 . 684 4.026 2.968 4.45] 3. 172 4, 758 l.188 5,082 3,616 5.424 4. 111 6.167 

Wet 2. 246 J . 369 2. 33) J , 500 2.424 3,636 2.516 3, 77S 2, 612 3. 918 2,811 4.216 

1985 Dry 2. 887 4, lll 3. 117 4. 678 ].362 s.ou l.879 5.81 3. 905 5.858 4.522 6.784 
Wet 2. 347 3 . 52 l . 461 3.690 2.581 3.872 2,705 4.058 2, 834 4.25 3,092 4,638 

1990 Dry 3. 513 5 . 269 3. 978 5. 967 4 . 50 6.7S 5.084 7.62 5. 738 8.607 7,284 10,926 
Wet 2.855 4, 282 3. 142 4 . 713 J. 454 s. 181 3.794 5,692 4.164 6. 246 4,979 7,469 

1995 Dry 4.274 6 . 41 l 5. 077 7,616 6.022 9.0ll 7, Ill 10. 697 3, 431 12,647 11.731 17.597 
Wet 3,457 5.186 3.991 5. 986 4.601 6.902 5.297 7.94S 6.090 9, 135 8.020 12.030 

2000 Dry 5 . 200 7.B0 6. 480 9.721 B.059 12. oa 10. DO 15. 0 12.388 18.583 18. 893 28.340 
Wet 4,226 6. )39 s. 118 7.677 6. 157 9.236 7. 464 11. 196 8.991 13, 486 12.916 19. 375 

Percentages are compound . 
1 Dry year 1977, base 2. 11 HG "AO" - Average Day 
2 Wet year 19B0, base 1,92 HG "HD" - Haa. Day (AO• 1.5) 

!!2'.!].: The figures are baaed on water sales and do not reflect 101 loas 
within the system . Therefore, the max. day could be IOI higher . 
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UPPER KULA WATER SYSTEM 

ESTIMATES & PROJECTIONS 
FIGURE D-6A 
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LOWER KULA WATER SYSTEM 
0 

ESTIMATES & PROJECTIONS 0 
4•5 FIGURE 0-68 
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TABLE D-12A 

IWWOD WATER SYS!ffl SU8MEA SERVICE 

rorAtS llokooo ltaulaha llallru-Pauwe la Makawao l'Ukalani llall.lmaile Pala 
~ Serv . Ccnstmp. Serv . Constmp . Serv . Co\s lldp . Serv. Consimp. Serv. Cai=rp. Serv. c.onsu,p. Serv. Consunp. 

YEAR C00sunp . !Kll IK::I !Ill } !Kl ! !tt:ll !tt:l! !Kl ! 

I 57B 247 17.77 111 27.64 263 27.52 BOB 107. 40 146 19. 27 3 12. 5B 
• a 

11635 252 Hi.es 11) 25.DI 261 24.90 856 102. 29 150 20. 93 3 8.3B 
2iH.R 

1969 1m 256 20.23 114 24.4 il 2,& }S.64 924 12:i:"'27 160 23 . 28 3 

1970 
I ws· ~,1 20. 9 1 1fa 22.0 1 2~ !>.05 99 1 135.2 ·1 in D::h 3 
732 .15 

1971 1, 9iia 2:'J!; 21. 97 122 16. 07 271 2it::! 4 1,067 157. 17 l'Jo 23.B!"I 3 
251.30 

? 1972 ~8 295 26. 84 125 IU 1 269 31. 99 1, 153 181.94 173 28. 85 J 10.55 _ 
!J§:'g 

w 1973 2,15 4 1r 1 30.20 133 18. 31 272 ]ii .§ § 11260 192. 36 ,,s 2&.68 3 1.25 
...J 299.79 

1974 ,, :n 5 329 34.24 138 14. 27 271 32.42 1, 114 208.38 174 27. BS 3 1.97 
319.13 

1975 2 390 347 34. 24 147 22.90 }9'J k 16 11421 240 , 42 175 31 . 56 3 • 2.65 
7u.i, 

1976 1,h 4 :Ii:} 40.53 151 23 . 09 306 3q) t ,sie 273.47 1, 4 lil . 7i '.i 3. 74 
JISl,'U 

1977 21876 394 45.75 15°1 2~.6~ 316 38.73 11831 3l7.3 l 175 6 . 43 J 32.49 
m.111 

1978 1, oss 427 ~u~ 161 26.97 329 43.19 904 159. 48 1111s1 IBJ.29 174 32. 64 3 l o.9,. 
S:lrJ. rf ' 

1979 ~4 448 SD. 90 166 2i:"2a 'jj!; 4D.4il 937 l)0.25 I 1111 169. 27 m ~D~ 3 B. 97 
448.B 6 

1980 31351 475 61 . 40 171 24.99 340 47 . 75 975 143. 57 1, 208 184. 79 179 2B.54 ) S. 67 
496. 71 

CJ t:::J CJ c::J CJ c:J CJ CJ c:J CJ CJ CJ CJ CJ CJ CJ CJ CJ CJ 
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0 TABLE D-128 

IWWOO WMD S'isn:HI SUIINIEA <XNSU1PT?Ql 

0 
\ No. of 
Yl!ar Ml!tl!rs 

1967 1578 212. 18 0.58 0.87 

0 1968 1635 201.36 (10,821 (5,01 (0.55) {0,03) (5.0) (0.83) (0.04) (5.0) 

0 1969 1723 225,09 2]. 7] 12 0.62 0,07 I] D.93 o. to 12 

0 1970 1808 232. 16 7,07 J 0,64 0,02 J 0,96 0,03 3 

D 
1971 1908 251.JD 19.14 B 0,69 a.as B 1.04 o.08 8 

1972 2018 299,58 48,28 19 0,82 D. tl 19 t.23 a . t9 18 

0 
1973 2154 299. 79 0.21 0 0.82 0 0 1.23 0 0 

0 1974 2235 319,tl 19.34 6 0.87 0.05 6 1 .]1 0.08 7 

0 1975 2390 ]66.47 47.34 15 1.0 0.13 15 t.50 0. 19 15 

0 1976 2544 406,23 39. 76 11 t. 11 O. t l 11 1.67 0. 17 11 

0 
1977 2876 463.38 57, 15 14 1,27 o. 16 14 1 ,91 0, 24 14 

1978 3055 510. 14 46.76 10 1.40 0.13 10 2.10 0. 19 10 

0 1979 3174 448.86 (61.28 I 1141 I 1.23) (0. 17) (14) (1,851 (0.251 (14) -

□ 1980 3351 446. 71 47.85 11 1.36 0.13 11 2.04 0. 19 10 

□ Subaius c:cl!Cined , Dlta1tue 

0 
0 
0 
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2000 are found in Table D-12C and are graphed in 

Figure D-8. 

E. Summary 

The projected water requirements for the Makawao 

District Water Service Area (Kula and Makawao service 

areas) from 1981 to the year 2000 are presented in 

Table D-13. The projections have been broken into 

wet and dry conditions and include a 10% factor for 

water loss within the system. 
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TABLE D-12C 

MAKAWAO SUB-AREA 
TOTAL WATER CONSUMPTION AND PROJECTIONS 

(IN MILLION GALLONS) 

YEAR AD MD +10,2 

19801 1.361 2.04 2.244 
1981 1.469 2.204 2.424 
1982 1. 587 2.381 2.619 
1983 1. 714 2.571 2.829 
1984 1 • 851 2.777 3.0552 
1985 1.999 2.998 3.297 
1990 2.938 4.407 4.847 
1995 4.317 6.475 7.1225 
2000 6.343 9.514 10.465 

1 Base Year 1980 used 1.36 MG 
2 10% added to max. day for water loss 

. 
AD - Average Day 
MD - Max. Day (AD x 1.5) 

Assume 8% compound growth 

NOTE: AD and MD consumption data from 1967-1980 
from Table D-12B 
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TABLE D- 13 

PROJECTED WATER REQUlREHEHTS - HAKAWAO WATER DISTRICT 

KULA 51 KAKAWAO 81 TOTAL SOURCE 
PROJECTION PROJECTION REQUIRED YIELD WATER 

YEAR AD HD ♦101 AD HD +tOI HD +IOI TOTAL1 R.l!KAIHIHG2 3 

1981 Wet 2.016 J. 024 , l. 326 , . .._69 2. 204 2.n, 5.750 20.3 14.55 
Dry 2.564 3.847 4.231 . . . 6. 655 16.6 9.945 6.055 

1982 Wet 2.160 3.240 3.564 I. 587 2.381 2. 619 6. 183 20.3 14. 117 
Dry 2.692 4.039 4.u2 . . . 7~061 16.6 9.539 6.461 

1983 Wet 2. 191 l.286 3.614 1. 714 2.571 2.829 6.443 20.3 13.857 
Dry 2.827 4. 841 4.665 . . . 7.494 16.3 8.806 6.894 

1984 Wet 2. 333 3.500 3.850 1. 851 2. 777 l.055 6.905 20.3 13. 395 
Dry 2.968 4.453 4.898 . . . 7.953 16.6 8.647 7.35) 

1985 Wet 2.461 l.690 4.059 1. 999 2. 998 l.297 7.)56 20.l 12.944 
Dry 3. 117 4.678 5. 145 . . . a.,u 16.3 7.858 7.842 

t:, 
1990 Wet 3.142 ,. 713 5.184 2.938 4.407 4.897 10.031 20.J 10.269 

Dry l.978 5.967 6. 563 . . . 11. 410 16.3 4.890 10.81 
I 
~ 1995 Wet l.991 5.986 6.584 4.317 6.475 7. 122 13.706 20.l 6. 594 
N Dry 5.077 7. 616 8.377 . . . 15. 499 16.J . 801 14.899 

2000 Wet s. 118 7.677 8.444 6. lU 9. 5t4 10.465 18.909 20.l ,. 091 
Ory 6. 480 9. 721 10.693 . . ' 21.158 16.l -4.858 20.558 

Coniblned Upper and Lower Kula 4.l HGD source aafe yleld durlng wet condltlon s . 
Comblned Uppe r and Lower Kula .6 HGO source s afe yield during dry condltlons. 
Assume source from Walloa Ditch to be 16 HGDr however, the ditch flows a,ay 
vary during dry condltlona. The 16 HGD la added to the Kula system s ource 
safe yield for dry and wet conditions. 

burln9 wet years the system source yield ls 20.J HGD 
During dry years the system source yield la 16.6 HGD 

2 Projecte~ a1110unt of water remalnlng u nde r wet and dry conditions. 

J Projected amount of water required to be pumped from Kakawao system 
to meet Kula demand durlng dry conditions. Assume s ource flows of 
about .6 KGD for the Kula area durlng dry co ndltlona. 
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APPENDIX E 

WATER TREATMENT PLANT DESIGN 

I. GENERAL 

Source, treatment and distribution facilities are the 

main components of a water system. The treatment plant's 

major function is to improve water quality. The source 

and distribution facilities are also important and must 

be evaluated as factors affecting overall water quality. 

The standards established for water quality have been 

previously discussed in Appendix C. The design of a treat

ment plant must consider the guali ty of the water source 

and the processes required to bring the water into con

formance with established water quality standards. 

A. water Source Supply Quality 

The type of treatment will depend on the guali ty 

of the water source and existing water guali ty stan

dards. Generally, the quality of the · water source 

will not change dramatically, except for the normal 

seasonal changes, if the surrounding watershed and/or 

basin is not altered by man.. The two general catego

ries of water sources are : ground water sources 

(wells, shafts) and surface water sources (rivers, 

streams, dams). The latter is the case for this 

report. Each water source has its peculiarities and 

characteristics; for example, ground water sources 

generally are uniform in quality , contain higher 
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II. 

concentrations of dissolved substances and are free of 

turbidity and color. On the other hand, surface water 

sources generally are variable in quality, contain 

lower concentrations of minerals, are highly colored 

and turbid, and contain odor and taste substances. 

B. Selection of Treatment Process 

Various types and combinations of treatment units 

are generally required to achieve the desired water 

quality. The selection of a particular type and/or 

combination of treatment units requires laboratory and 

pilot testing. Operation and maintenance costs must 

also be considered in the final selection of the unit 

process. The various un•it processes available are 

briefly discussed in the following section. The 

material presented has been extracted from "State of 

the Art of Small Water Treatment System," US EPA 

(August, 1977) and "Water Treatment Plant Design," 

ASCE-AWWA-CSSE ( 1969). The processes described may 

not remain those of choice; the state of art changes 

and new methods are being developed. 

UNIT PROCESSES 

A. Aeration 

1. General 

Aeration is a process by which water and air 

are brought into contact with each other to 

E- 2 

0 
0 
0 
D 
0 
D 
D 
D 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 



0 
0 
D 
0 
0 
D 
D 
0 
D 
D 
D 
D 
D 
0 
D 
D 
D 
0 
D 

transfer volatile substances to and from water. 

Volatile substances include, but are not limited 

to, oxygen, carbon dioxide, nitrogen, hydrogen 

sulfide, methane, and unidentified organic sub

stances responsible for odor and taste problems. 

Aeration may be used to reduce the concen

tration of taste- and odor-producing substances, 

such as hydrogen sulfide and certain volatile 

organic compounds, by adding oxygen to water 

for the oxidation of these compounds. 

The decision to use aeration depends on the 

water source quality and economic considerations. 

a. Surface Water 

Surface waters usually exhibit low con

centrations of carbon dioxide, high oxygen 

concentration and no hydrogen sulfide; 

aeration is ·not required for the removal 

or addition of these gases. Also, surface 

waters in many cases contain volatile or

ganic substances causing odor and taste 

problems which can be reduced by adding 

oxygen by aeration. In many instances the 

aeration process has not been effective 

because of the low volatility of the taste 

and odor compounds. 
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b. Ground water 

Ground water may contain high con

centrations of carbon dioxide, methane, 

hydrogen sulfide, iron and manganese. Aer -

ation has been found effective in removal of 

methane, hydrogen sulfide (concentrations of 

1. 0 - 2. 0 mg/1) and carbon dioxide removal. 

The addition of oxygen by aeration is also 

desirable for iron and manganese removal. 

2. Aeration Methods 

Three methods of aeration used in sma l l 

water systems are gravity, mechanical draft, 

and diffused aeration. 

a. Gravity Aeration or water Fall 
Aerators 

Various types are available, includ

ing water fall aerators, spray nozzles, 

cascades and multiple tray. Common to all 

types is that aeration is accomplished by 

causing the water to break into drops or 

the formation of a thin film, thereby in

creasing the area of water exposed per 

unit volume. 

b. Mechanical Aerators 

Mechanical a era tors use motor-driven 

impellers, alone or in combination with 
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air injection devices, to add oxygen to 

the water. For small treatment plants, a 

tower through which water droplets fall and 

air ascends in countercurrent flow can be 

used. The tower can be made of a series 

of trays with wire mesh, slats, or perforat

ed bottoms over which water is distributed. 

Coke, stone or ceramic balls 5 to 15 cm 

(2 to 6 inches) in diameter are placed on 

the trays to increase efficiency by increas-

ing the surface area. The use of coarse 

material has been effective in removal of 

iron and manganese, the coarse media func

tioning as a catalyst for the precipitation 

of the oxides of iron and manganese. 

c. Diffused Aerators 

Diffusion aerators are similar to me

chanical aerators, as both produce bubbles 

of air in the water by air injection de

vices. Generally the aeration uni ts are 

rectangular basins with diffuser equipment 

located near the bottom. The diffuser 

equipment consists of orifices or nozzles in 

air piping, with diffuser plates or tubes 

through which compressed air is forced into 

the water. Basins are 9 to 15 feet (2.7 to 
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4.6 m} deep and 10 to 30 feet (3.1 to 9.2 m) 

wide, with ratios of width to depth not to 

exceed 2:1 for proper mixing. The length 

of the rectangular basin is determined by 

the desired retention period, generally 10 

to 30 minutes. The amount of air required 

depends on the purpose of aeration and ranges 

from 0.01 to 0.15 ft3 (0.075 to 1.12 m3) of 

air per gallon of water treated. 

B. Oxidation 

Oxidation is used in water treatment to remove 

and/or destroy of undesirable tastes and odors, to 

aid in the removal of iron and manganese, and to 

improve clarification and color removal. The most 

frequently used oxidizing agents are chlorine, oxygen 

and potassium permanganate. 

1. Oxygen 

Aeratio n adds oxygen to water for the oxi

dation of iron and manganese. Precipitation 

of 1 mg/1 of iron requires O. 14 mg/1 of oxygen, 

and 0.24 mg/1 of oxygen is required for the 

precipitation of 1 mg/1 of manganese. 

2. Chemical Agents 

Cornmo n l y used oxidizing chemicals are 

chlorine, chlorine dioxide, ozone and potassium 

permanganate . Chlorine and potassium permanganate 
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are frequently used because of cost and avail

ability, while ozone and chlorine dioxide must 

be generated on-site and are relatively expensive. 

Chemical agents are stronger oxidizing 

agents than air and are, therefore, more ef fec

tive. The choice of oxidizing agent depends on 

availability, cost considerations, and benefits. 

Chlorine, chlorine dioxide, and potassium 

permanganate destroy taste- and odor-producing 

compounds and oxidize soluble iron and manganese 

to insoluble oxides which can be removed by 

coagulation, sedimentation, and filtration. 

However, the efficiency of an oxidizing agent 

depends on the concentration, pH, and other 

factors. 

a. Chlorine 

Chlorine is effective for iron oxida

tion but requires longer contact time for 

the oxidation of manganese, when compared 

to potassium permanganate at levels greater 

than 0.2 mg/1. Theoretical amounts of chlo 

rine required for the oxidation of iron and 

manganese are 0.6 mg/1 per 1.0 mg/1 of iron 

and 1. 3 mg/1 per 1. 0 mg/1 of manganese. 
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b. Potassium\Permanganate 

This oxidizing agent's reaction is 

faster and not as pH-depend e nt as ch l orine. 

Theoretical amounts of po t assium perman

ganate required to oxidize 1. 0 mg/1 of iron 

and manganese are O. 94 mg/1 and 1. 92 mg/1, 

respectively. 

c. Adsorption 

Adsorption is the attraction and ac c umulation 

of one substance on the surface of another. This 

process is used for the removal of fluoride, arsenic, 

and organic pollutants. Two adsorptive media commonl y 

used are activated alumina and ac t ivated carbon. 

1. Activated Alumina 

This compound is a highly porous and granular 

form of alumi n um oxide, and is used for the 

removal of arsenic and fluoride. The removal 

of these two compounds i s by a combination of 

adsorption and ion exchange. Since the removal 

of arsenic and fluoride is not a problem, no 

further discussion is warra n ted. 

2. Activated Carbon 

Activated carbon has been used in water 

treatment plants for numerous years and is 

effective as an adsorbing agent because of the 

large surface area-to-mass ratio. It has been 
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used for the removal of hydrocarbons, odor and 

color, and for control of taste. Two types of 

activated carbon are used in water treatment, 

powdered and granular. The former is used for 

taste and odor control and the latter for removal 

of organics (including mercury). 

D. Clarification 

The individual processes which make up clarifica

tion are coagulation, rapid mixing, flocculation 

and sedimentation. Substances creating color and 

turbidity in water can be removed by clarification. 

Raw water, especially surface water, often contains 

suspended substances, creating turbidity problems. 

The suspended substances include mineral and 

organic matter and microorganisms ranging in size 

from o. 001 to one micrometer ( the size of colloidal 

particles). The larger particles (sand, silt, etc.) 

readily settle out of water during the sedimentation 

process and do not require the use of chemical coagula

tion. The size of the particle, particularly the 

ratio of particle surface-area-to-mass, is an important 

characteristic. Large particles have a low surf ace

area-to-mass ratio and, therefore, sedimentation by 

gravity occurs. Particles in the colloidal range 

have a large surface-area-to-mass ratio and are 

influenced by the surface electrical charge, thus 

E-9 



gravity sedimentation will not remove these particles. 

Both coagulation and flocculation unit processes are 

needed to remove small particles. The objective of 

coagulation and flocculation is to form an envelopment 

of suspended particles within the floe particles, which 

then can be removed by sedimentation and/or filtration. 

Coagulation is the precursor of flocculation. The 

individual unit processes are discussed below. 

1. Coagulation 

In coagulation, colloidal particles are 

driven together by chemical forces. This process 

is rapid and occurs ~ithin seconds of the appli

cation of the coagulating chemical to the water. 

The process by which coagulation occurs is a 

reduction in the force of surface electrical 

charges which keep suspended colloidal particles 

apart. The reduction of the repulsive forces 

allows the colloidal particles to join together 

to form larger particles. These larger particles 

are able to form a floe, which can then be set

tled out. 

Coagulation is influenced by physical 

and chemical forces, including electrical charge 

on particles, exchange capacity, particle size 

and concentration, pH, water temperature, and 

electrolyte concentrations. 

E- 10 

D 
D 
D 
D 
0 
D 
D 
0 
0 
0 
D 
D 
D 
0 
D 
0 

□ 
□ 
D 



J 
D 
0 
0 
D 
D 
0 
0 
0 
0 
0 
D 
0 
0 
D 
D 
D 
D 
0 

The addition of salts of trivalent aluminum, 

iron or a synthetic polyelectrolyte coagulant 

to water containing colloidal particles, causes 

a series of reactions resulting in the reduction 

of the electrical charges on the particle, with 

the formation of floes. The coagulation reaction 

is influenced by the physical and chemical factors 

of the raw water, ~s previously discussed, and 

these factors must be evaluated prior to the 

selection of the specific coagulation and/or 

unit process. 

The most frequently used coagulant is 

aluminum sulfate [Al2(S04)3•14.3H20, averaging 

about 17% Al203]. Other coagulating compounds 

used are potash, alum and sodium aluminate. 

Iron salts ( ferric sulfate, ferrous sulfate, 

chlorinated ferrous sulfate, and ferric chloride) 

are also used as coagulants. In some cases, 

coagulation can be improved by the use of acti

vated silica, bentoni te clays, and polyelectro

lytes. Also, pH of 6.0 to 7.8 is optimum for 

coagulation using aluminum salts, or a slightly 

broader pH for iron salts. 

2. Rapid Mix 

Rapid mix is a unit process important to 

induce coagulation and flocculation~ this process 
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rapidly mixes the chemicals and water and uni

formly di str ibu tes the chemicals · throughout the 

water. Since the reaction of the chemicals 

with the particles occurs quickly, propellers 

or impellers are used to create turbulence within 

the water column, t hereby causing uniform mixing. 

Design parameters for the rapid mix chamber 

require 20 seconds to 2 minutes contact time, 

and mixing units need 0.3 to 0.6 W per m3/aay 

(1 to 2 hp ft3/second ) . A useful parameter is 

the power input into the water (measured by 

velocity gradient G). G values of 500 sec-1 

to 1,000 sec-~ and detention times of about 2 

minutes have been successful. 

3. Flocculation 

After the coagulant has been introduced and 

diffused, t he minute par t icles are brought into 

contact with each other, resulting in greater 

density and an increase in size. The primary 

force of attraction is the Vander Waals force . 

The likelihood of collisions between particles 

is enhanced by s l ow mechanical mixing or agi ta

t ion of the water. 

The completeness of the process depends on 

the character of the water and the value of GT. 

The value of the velocity gradient G is useful 
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in estimating the effectiveness of mechanical 

agitation in the flocculation basins. The op

timal range in values is between approximately 

20 sec -1 and 70 sec -1 When the velocity 

gradient (G) is multiplied by the detention 

time in seconds, another parameter GT is obtained. 

The range of GT is approximately 30,000 - 150,000. 

Retention time for best flocculation is between 

20 to 60 minutes. Laboratory and plant trials 

are 

4. 

required to established G and T values. 

Sedimentation 

After coagulation and flocculation, the 

water must pass through a relatively large basin 

at a low velocity to allow the floe particles 

to settle out. This process is commonly called 

"sedimentation" or "clarification." Sedimenta

tion is o-ne of the most widely used processes 

in water treatment, next to chlorination. The 

efficiency of sedimentation depends on numerous 

factors and variables which have not yet been 

satisfactorily formulated mathematically to be 

useful for design. 

Sedimentation generally is used in two ways, 

plain sedimentation and sedimentation following 

coagulation and flocculation. Plain sedimenta

tion is used to remove settleable solids occuring 
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naturally in surface water, which are settled 

without treatment. This is a useful preliminary 

process for water containi og heavy sediment 

loads. 

Sedimentation following chemical coagulation 

and flocculation is used to remove the settleable 

solids. 

The effectiveness of the sedimentatio n tank 

depends on the settling c h aracteristics of the 

suspended solids and on the hydraulic character

istics of the settling tank. 

The hydraulic characteristics of the settl

ing tank depend on both t h e geometry and the 

flow through t he tank. The most commonly used 

tank(s) for sedimentation are the horizontal-flow 

type, either rectangular or circular in shape. 

In either shape, the design objective is t o 

obtain the condition of ideal flow through the 

basin. The ideal flow for a rectangular basin 

requires t hat all of the water entering at one 

end of the basi n should flow in parallel paths 

of equal velocity to the effluent end of the 

basin. In reality, this condition cannot be 

achieved because of differential friction drag 

and irregular ta nk currents. 

E-1 4 

0 
D 
D 
0 
0 
D 
D 
0 
0 
0 
0 
D 
0 
0 
D 
0 
0 
D 
0 



l 
0 
0 

u 
D 
u 
D 
0 
0 
D 
u 
D 
u 
0 
.U 

J 
0 
0 

The ideal flow for a circular basin occurs 

when the centrally fed water moves in radial 

paths of equal velocity to the outlet channel 

of the basin. In reality, this condition cannot 

be achieved because the flow from the center is 

not perfectly radial, but has definite vertical 

velocity components, downward at the distribution 

well and changing upward near the periphery. 

The choice of type, rectangular or circular, 

is usually based on personal preference. However, 

laboratory testing is required prior to establish

ing the design criteria, and experience over 

the years has demonstrated that a minimum of 

two sedimentation basins is preferred. 

General design criteria for rectangular 

basins vary in width from 5 to 24 feet (1.5 to 

7. 3 m) with an approximate width-to-length ratio 

of 1:4. The basin depths range from 7 to 16 feet 

(2.1 to 4.9 m). The basins should be sized to 

provide an average detention time of 2 to 6 hours, 

or 8 to 12 hours for treatment of highly turbid 

waters. 

An important parameter in sizing the basins 

is the "overflow rate", the flow rate divided 

by the surface area of the basin and expressed 
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in terms of gpd/ft2 or m3/m2 day. The 

theory is that if the settling velocity of a 

particle is greater than the overflow rate of 

the basin, the particle will settle out of the 

water before the water leaves the basin. Labor

atory testing is required to determine the para

meters and variations which affect settling 

and is used to determine the size and overflow 

rate of the basins. 

E. Filtration 

Filtration of water is a physical and chemical 

process for separating suspended and colloidal par

ticles from water by passage through a porous medium, 

generally a bed of sand or other granular material 

such as coal. As the water passes through the medium, 

the suspended and colloidal particles are deposited 

in the interstices between the grains of the medium 

or the medium itself. 

A number of mechanisms are involved in particle 

removal by filtration. Some of these mechanisms are 

physical and others are chemical. The effects of both 

actions must be considered together to ful l y explain 

the overall action of filtration. These actions in

clude adsorption, flocculation, sedime n tatio n a nd 

straining. Adsorption of the particles to the surface 
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of the filter grains is dependent upon the physical 

characteristics of the suspended filter which are 

functions of the filter grain size, the floe size, 

the adhesive characteristics of the floe, and the 

shearing strength of the floe. Adsorption is also 

affected by the chemical characteristics of the 

suspended particles, the aqueous suspension medium, 

and the filter medium. Two important chemical charac

teristics are the electro-chemical and Vander Waals 

forces. 

Effective filtration requires the pretreatment 

of water to remove the floe particles that are small 

enough to penetrate the filter bed. The suspended 

particles removed during filtration range in diameter 

from about 0.001 to SO micrometers and larger. 

1. Types of Filters 

Water filters are classified in various 

ways. Hydraulically, they may be classified 

as slow or rapid, depending upon the rate of 

flow per unit of surface area. Slow filters 

operate at rates of 1 to 10 mgd per acre, and 

rapid filters operate at rates of 1 to 8 gprn 

per square foot. 

Filters 

the type of 

are also classified according to 

filter media used, such as sand, 
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coal (or anthracite), coal-sand, multi-layered, 

mixed bed, or diatomaceous earth. They may be 

described according to the direction of flow 

through the bed , down f 1 ow , up f 1 ow , bi f 1 ow , 

fine-to-coarse or coarse-to-fine. Another 

distinction is between pressure and gravity 

(or free surface) filters. 

Since the water industry has made considerable 

progress in filter design and filtration pro

cedures, the filters may be divided into conven

tional and recent developments. Conventional 

types include slow sand, rapid gravity and 

pressure filters (sand or anthracite media). 

Recent developments include rapid gravity and 

pressure units with coal-sand , multi-layer or 

mixed-bed media. 

The following is a brief description of 

the types of filters and media currently used: 

a. Gravity Filters 

This type of filter is a free surface 

filter using gravity flow conditions for 

filtering the water. This type of filter 

is characterized by downflow operation 

followed by an upflow washing of the filter 

media to remove the filtered particles 

collected on the media. 
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The vast majority of present day 

water treatment plants use the gravity 

rapid sand filter. It is the standard of 

the water industry. The conventional gravity 

rapid sand filter is normally a single-media, 

downflow, fine-to-coarse filter. However, 

new plants will utilize gravity rapid filters 

with coarse-to-fine media and utilize mix 

media beds. 

b. Pressure Filters 

Pressure filters are similar in filter 

bed construction to a typical gravity filter. 

However, in a pressure filter, the entire 

filter apparatus, including the media layer, 

gravel bed and underdrains, is enclosed 

in a steel shell. The advantage of the 

pressure filter is that pressure in the 

water lines leading to the filter is not 

lost and can be used to maintain pressure 

within the distribution system. 

The disadvantages include potential 

loss or disruption of the media during 

backwash operations which cannot be visually 

observed. The inability to see the filter 

media and the possibility of media bed 
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disruption have, in the past, limited the 

municipal application of pressure filters 

to treatment of relatively unpolluted waters 

and many State health departments have 

restricted use of pressure filters to the 

treatment of well waters for the removal 

of hardness, iron or manganese. 

c. Diatomite Filters 

Under certain conditions, diatomite 

filters may be used for municipal purposes. 

Generally, for small cities where the 

overriding consideration is low capital 

cost and where relatively good raw-water 

conditions permit successful operations. 

This type of filter, usually operated 

under pressure, consists of a layer o f 

diatomaceous earth supported by a septum 

or filter element. The layer of diatoma

ceous (1/8-in. or 3.2 mm thick) must be 

maintained during the filtration process 

by a constant feed of the diatomite filter 

medium to the influent unfiltered water. 

At the conclusion of the filter run, the 

layer of diatomaceous earth will have 

increased in thickness from 1/8-inch (3.2 
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2. 

mm) to about 1 /2-inch ( 13 mm). The primary 

difficulty in using this filter is in main

taining the diatomaceous earth film of uni

form permeability and filtering capability. 

Media 

a. Single Media 

Single media filters employ only one 

type of filtering medium as opposed to 

dual and mixed media filters. The types 

of single media filters include rapid sand, 

slow sand and anthracite. 

(1) Rapid Sand Filters 

The rate of operation is approxi

mately 2 to 4 gpm/ft2 (120 to 240 m3;m2/ 

day). Generally, for surface waters, 

the standard is 2 gpm/ft2 (120 m3/m2/ 

day). Higher rates require that 

pretreatment processes ( coagulation, 

flocculation, and sedimentation) are 

functioning properly. 

The filter medium, silica sand, 

is supported on a gravel bed located 

over an underdrain collection system. 

The silica sand is usually 25 to 30 

inches (64 to 76 cm) thick and the 
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gravel bed 12 to 18 inches (30 to 46 

cm). The head loss is about 1 f t. 

(0.3 m) and backwashed when head loss 

reaches 8 ft. (2.4 m). 

The selection of the sand and 

gravel size will depend on design of 

the filtering units. 

(2) Slow Sand Filters 

Slow sand filters have a similar 

configuration to rapid sand filters, 

with a bed of sand supported by a 

layer of gravel. The filtration rate 

ranges from o.os to 0.10 gpm/ft2 (2.9 

to 5.9 m3/m2/day). The low filtration 

rate requires l arge st r uct u res and 

land area, and for this reason slow 

sand filters are not currently used. 

(3) Anthracite Filters 

Anthracite coal is used in single 

media filters. The coa l has a lower 

specific gravity than sand and has 

greater bed porosity for a given 

effective size. 

(4) Activated Carbon Fi lters 

Granular activated carbon can be 

placed over the filter medium for 
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removal of taste- and odor-causing 

organisms. 

b. Dual Media 

This type of filter uses two types 

of filtering media, usually arranged in a 

coarse-to-fine configuration, the former 

on the top. The most common type of dual 

media combination is the anthracite-coal

sand. Typically, the profile consists of 

a coarse layer of coal 18 inches (46 cm) 

deep, followed by a fine layer of sand B 

inches ( 20 cm) deep. Flow rates are about 

4 gpm/ft2 ( 240 m3 /m2 /day), which is higher 

than a single media rapid sand filter (2 

to 4 gpm/ft 2 ). 

c. Mixed Media 

Mixed media filters employ more than 

two types of filtering media, arranged in 

a coarse-to-£ ine configuration. Typically, 

the mixed media bed consists of three layers: 

coal (SG 1.4) on top, followed by sand 

(SG 2.65) in the middle, and garnet (SG 

4.2) on the bottom. The volumes used are 

coal (60%), sand (30%), and garnet (10%). 

The vast surface area of the filtering 
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media increases t h e length of filter runs 

and, since t h e total surface area of the 

grain is greater than single or dual media 

beds, the mixed media bed is more resistant 

to breakthro ugh and more tolerant to surges 

in flow rate . 

2. Backwas h ing Facilities 

Filter backwas h ing is essential for the 

removal of the material filtered from the water. 

Backwash water from a clean source is applied 

to the underside of t h e filterbed through the 

underdrains and designed to provide a uniform 

application of water thorugh the filter media. 

The backwash water containing the filtered 

particles is then carried away in wash water 

troughs located above the surface of the filter 

medi um. 

facilities , 

Also, in addition to the backwash 

filters can be equipped with surface 

was h facilities which are turned on one minute 

before and after backwashing. The surf ace wash 

facilities can be either rotary washers or fixed 

jets. 

3. Filtration Aids 

The additio n of a f i ltering aid, such as 

a polyelectrolyte, to the settled water prior 
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to its passage through the filter improves the 

filtrability of the water and permits a higher 

filtration rate. The use of a polyelectrolyte 

is usually warranted only for a coarse-to-fine 

filter ( dual or mixed media filters) and not 

for conventional fine-to-coarse rapid sand 

filters which can be clogged by the addition 

of polyelectrolytes. 

E. Disinfection 

Disinfection is a unit process which involves 

the destruction or deactivation of objectionable 

organisms. . These organisms may be objectionable 

from the standpoint of either health or aesthetics. 

These organisms consist of certain classes of bact

eria, vi ruses, protozoa, and small invertebrates. 

Disinfection can be accomplished in several 

ways. Excluding water treatment processes such as 

sedimentation, coagulation and filtration, that result 

in the partial removal of organisms, the specific 

water 

or a 

disinfection processes include 

combination of the following: 

the use of one 

(1) physical 

treatment such as storage or the application of heat 

or other physical agents; (2) ultraviolet irradiation~ 

(3) metal ions, Cu and Ag; and (4) oxidants, halogens, 

ozone and other inorganic or organic materials. 
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Except for chlorine and some of its compounds, most 

of the above-mentioned have one or more serious lirni

ta tions that preclude their general acceptance in 

the United States for municipal potable water treat

ment operations. Chlorination, including the use 

of chlorine dioxide and ozonation, is the most fre

quently used method of disinfection for potable water 

treatment. -

Chlorine is applied to water in one of three 

forms: as elemental chlorine, as hypochlorite salts, 

or as chlorine dioxide. The efficiency of chlorine 

for disinfection is affected by the following: 

kind and concentration of disinfectant 

contact time provided 

chemical character and temperature of the water 

kind and concentration of organisms to be 
destroyed 

The application of chlorine or its compound to a 

particular water must be tailored to the circumstances 

that exist at any given time. For example, hypochlo-

rite chlorine is used for small treatment plants, 

elemental chlorine is commonly used in municipal 

plants, and chlorine dioxide by facilities concerned 

with the reduction of manganese or for the control 

of very difficult taste and odor problems. 
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Other factors being constant, the effectiveness 

of chlorine is proportional to the concentration 

(chlorine becomes more dilute as it is used up) and 

reaction time (becomes lower with lessened contact 

time). Thus, the concentration and reaction time 

are inter-dependent; with a longer contact time, 

less chlorine is required; with less contact time, 

a higher chlorine dose required. 

Also, the reaction of chlorine in water must 

be considered in evaluating this disinfectant. When 

elemental chlorine is added to water, it forms hypo

chlorous acid (HOCl) and hydrochloric acid (HCl). 

Cl2 + H20 < > HOCl + H+ + Cl-

The reaction generally displaces to the right and 

very little Cl2 remains in solution; the hypochlo

rous acid (HOCl) dissociates into hydrogen and hypo

chlorite ions. 

HOCl < > H+ + oc1-

The degree of ionization is dependent on the pH of 

the water. At pH 6.5, approximately 90% of the 

hypochlorous acid is not dissociated. At pH 8.5 

about 90% of the hypochlorous acid dissociates to 

hydrogen and hypochlorite ions. Between pH 6. 5 and 

8. 5 chlorine will exist as hypochlorous acid and 
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hypochlori te ions. These two forms existing in water 

as termed nfree available chlorine." Free avail

able HOCl and oc1- forms of chlorine are not equally 

germicidal, HOCl being superior because of its strong 

and oxidizing power, and its small molecular size 

and electrical neutrality which allow it to penetrate 

cells readily. The increase of H+ with the addition 

of chlorine may cause pH adjustment to be required. 

Since chlorine is an oxidant, organic matter 

and other oxidizable material in water deplete the 

amount of chlorine and lessen its effectiveness as 

a disinfectant. It is, therefore, important to remove 

these substances to increase the disinfective effec

tiveness of elemental chlorine. 

Chlorine reacts with ammonia in water. The 

hypochlorous acid (HOCl) reacts with nitrogen to 

form various inorganic chloramines principally 

monochloramine (NH2Cl), dichloramine (NHCl2) and under 

certain conditions trichloramine (NHCl3). The relative 

amounts of the different chloramines formed are 

dependent on pH, time, temperature and the quantity 

of chlorine and ammonia initially present. The forma

tion of chloramines greatly reduces the reactivity 

of the chlorine and requires longer detention time. 

Most organic chloramines have little or no germicidal 

capacity. 
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Chlorine also reacts with other substances: 

typical inorganic reducing agents such as hydrogen 

sulfide, ferrous iron and divalent manganese are 

rapidly oxidized. The oxidation of nitrites to 

nitrates by chlorine as well as oxidation, substitu

tion and addition of organic substances, can result 

in the for111ation of numerous chloro-organic compounds. 

Some of these such as chlorophenol cause objectionable 

taste when present in trace amounts. Also, the forma

tion of trihalomethanes is possible. 

For these reasons, it is recommended that chlorine 

be added only after processes which will reduce the 

organic concentrations of the water and thereby 

decrease the probability of trihalomethane formation. 

F. Stabilization 

Water leaving the treatment plant and entering 

the distribution system should be stable - neither 

scale-forming nor aggressive for the temperature 

experienced in the distribution system. Two ways 

of stabilizing water are adjustments to pH and addi

tion of polyphosphate or silicates. 

1. pH Adjustment 

Water is considered to be stable when it 

is at the point of calcium carbonate saturation 

equilibrium. At this point, calcium carbonate 
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is neither dissolved nor deposited. Raising 

pH causes deposition of calcium carbonate and 

lowering pH causes the water to become aggres

sive (cause leaching of cadmium, iron, lead 

and other substances from t h e pipes). There 

must be enough calcium ions present in solu

tion for calcium car bonate to f o rm, and if there 

are not, lime (CaO) should be added to raise 

the pH. In hard waters , where s u fficient calcium 

ions are present, sodium hydroxide (NaOH) or 

soda ash should be added to raise the pH. 

2. Polyphosphate 

The addition of polyp hosphate is effective 

for scale and corrosion control, causing a reac

t ion with iron and other minerals in water so 

that positive-charged particles are formed. 

These particles migrate to the cathode area of 

the corrosion and deposit as a thin film whic h 

reduces the corrosion of the metal. Bi-metallic 

(zinc) polyphosphate or zinc orthophosphate is 

usually more effective for corrosion control 

than sodium polyphosphate. 

3. Silicate 

Sodium silicate is sometimes used f o r cor-

rosion control. 
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G. Taste and Odor Control 

The occasional appearance of offensive tastes 

and odors, especially from surface water sources, 

presents problems in the treatment process from the 

point of view of cost. Some of the treatment processes 

include chlorination, use of chlorine dioxide, potas

sium permanganate and activated carbon. Activated 

carbon is probably the best known and oldest treatment 

used for taste and odor control. The cost of treating 

the water must be carefully evaluated. 
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APPENDIX F 

FLORA/FAUNA CHECKLISTS 

For each species, the following information is provided: 

1 • 

2. 

3. 

3. 

Family 

Scientific name 

Vernacular name 

Status of the species. The following symbols 

are 

E 

I 

X 

p 

employed. 

endemic to the Hawaiian Islands, 
occurring naturally nowhere else 
world. 

i.e. , 
in the 

indigenous, i.e., native to the Hawaiian 
Islands, but also occurring naturally 
(without the aid of man) elsewhere. 

exotic, i.e., species of accidental or 
deliberate introduction after the western 
discovery of the islands. 

Polynesian introduction; includes those 
species brought by the Polynesian immigrants 
previous to Captain Cook's discovery of 
the islands. 
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APPENDIX F, cont'd. 

FLORA/FAUNA CHECKLISTS 

Flora References 

Fosberg, F. R. and D.R. Herbst. 1975. Rare and endangered 
species of Hawaiian vascular plants. Allertonia 1 
(1 ): 1-72. 

Pope, Willis T. 1968. Manual of Wayside Plants of Hawaii. 
Charles E. Tuttle Co., Rutland, Vermont and Tokyo, 
Japan. 

Ripperton, J. C. & E. Y. Hosaka. 1942. Vegetation Zones 
of Hawaii. Haw. Agric. Exp. Sta. Bull. No. 89. 

Ro tar, Peter P. l 9 68. Grasses of Hawaii. 
of Hawaii Press, Honolulu, Hawaii. 

University 

St. John, Harold. 1973. List and Summary of the Flowering 
Plants in the Hawaiian Islands. Pacific Tropical 
Botanical Garden Memoir Number 1, Lawai, Kauai, Hawaii. 

u. s. Department of the Interior, Fish and Wildlife Service. 
1976. Endangered and threatened species, plants. 
Federal Register 41 (117): 23524-24572. 

Fauna References 

Berger, Andrew J. 1972. 
sity Press of Hawaii. 

Hawaiian Birdlife. 
Honolulu, Hawaii. 

The Univer-

Hawaii Audubon Society. 1978. 
by Robert J. Shallenberger. 
Honolulu, Hawaii. 

Hawaii's Birds. Edited 
Hawaii Audubon Society. 

State of Hawaii, Department of Land and Natural Resources, 
Division of Fish and Game, Wildlife Branch. Annotated 
Checklists of the Birds and Mammals of Hawaii . 
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CHECK LIST OF PLANTS 
Kamole Weir Site, Maui, Hawaii 

SCIENTIFIC NAME 

MONOCOTYLEDONAE 

BROMELIACEAE 
Ananus comosus 

( St 1ckm. ) Merr. 

GRAMINEAE 
Chloris barbata 

Swart. 
Coix lacryma jobi 
Panicum maximum 

Jacq. 
Panicum purpurascens 

Ruddi 
Pennisetum purpurem 

Schumach 
Rhynchelytrum repens 

(Willd.) C. E. Hubb 

LILIACEAE 
Cordyline terminalis 

(L.) Kunth 

D ICOTYLEDONAE 

AMARANTHACEAE 
Amaranthus spinosus L. 

ANACARDIACEAE 
Schinus terebinthifolius 

Ruddi 

COMPOSITAE 
Bidens pilosa L. var. 

pilosa 
Conyza bonariensis 

(L.) (Rong.) 
Emilia sonchifolia 

( L. ) DC. 

Verbesina encelioides 
(cav.) B. & Wex Gray 
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COMMON NAME 

Pineapple 

Swollen fingergrass 
Job's tears 

Guinea grass 

Paragrass 

Elephant grass 

Natal redtop 

Ti, ki 

Spiny amaranth 

Christmas berry 

Spanish needle 

Hairy horseweed 

Flora's paintbrush 

Golden crown-beard 

STATUS 

X 

X 
X 

X 

X 

X 

X 

p 

X 

X 

X 

X 

X 



CHECK LIST OF PLANTS, Continued 
Kamole Weir Site, Maui, Hawaii 

SCIENTIFIC NAME COMMON NAME 

DI COTYLEDON AE 

CONVOLVULACEAE 
Ipomoea ~ L. Moonflower 

EUPHORBIACEAE 
Ricinus communis L. Castor bean 

LEGUMINOSAE 
Cassia leschenaultiana 

D.C. Japanese tea 
Crotalaria mucronata 

Oesv. Smooth rattle pod 
Desmodium canum (Emel.) 

Sch1nz and Thell. Spanish clover 
Indigtera suffructicosa 

Mill. Indigo 
Leucaena leucocephala 

(Lam.) de Wit Koa-haole 
Ulex europaeus L. Gorse 

MALVACEAE 
Abutilon molle Sweet Hairy abutilon 
Malvastrum coromandelianum 

(L.} Garde False mallow 
Sida fallax Walp. Ilima 

PASSIFLORACEAE 
Passiflora foet i da Scarlet-fruited 

SOLANACEAE 
Solanum nodiflorum Jacq. 

VERBENACEAE 
Strachytarpheta 

cayennensis 
(L.} C. Rich 
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passio n flower 

Popolo 

Cayenne vervain 

STATUS 
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CHECK LIST OF PLANTS, Continued 
Kamole Weir Site, Maui, Hawaii 

GENERAL OBSERVATIONS 

The predominant overstory is Christmas berry trees 

with common roadside weeds along the access road. 

CONCLUSION 

No species of flora observed during the reconnaissance 

are considered rare or endangered . The site has been 

disturbed and is surrounded by pineapple fields presently 

under cultivation. 
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CHECK LIST OF PLANTS 
Piiholo Sites 1 and 2, Maui, Hawaii (TMK 2-4-13: por. 62) 

SCIENTIFIC NAME COMMON NAME 

PTERIDOPHYTA 

DICKONIACEAE 
Cibotium spelendens 

(Gaud.) Krgina ex. Hapu'u 
Scottss. 

POLYPODIACEAE 
Atlyrium microph¥1lum Miniature tree fern 
Sadleria cyatheoides 'Arna'u 

PSILOTAEAE 
Psilotum nudurn (L.) Moa 

MONOCOTYLEDONAE 

GRAMINEAE 
Pennisetum clandestinum 

Hochst. ex Chiov. Kikuyu grass 
Sporobolus africanus 

(Poin) Robyns & Tourney Rattail 

LILIACEAE 
Dracaena aurea 

H. Mann Halapepe 

DICOTYLEDONAE 

EPHACRIDACEAE 
Styp helia tameiameiae 

(Cham.} F. Muell Pukiawe 

LEGUMINOSAE 
Ulex europaeus L. Gorse 

MELASTOMATACEAE 
Clidemia h irta (L. ) 

D. Don Cl idemia 

MIMOSOIDEAE 
Acacia koa Koa 
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CHECK LIST OF PLANTS,· Continued 
Piiholo Sites 1 and 2, Maui, Hawaii (TMK 2-4-13: por. 62) 

SCIENTIFIC NAME 

DICOTYLEDONAE 

MYRTACEAE 

COMMON NAME 

Eucalyptus robusta Swamp mahagony 
Metrosiderus collina 

Polymorpha (Gaud.) Rock 'Ohia-lehua 
Psidium guajava 

L.f. guajava Guava 

PASSIFLORACEAE 
Passiflora foetida Scarlet-fruited 

passion flower 

ROSACEAE 
Rubus rosaefolius Thimble berry 

GENERAL OBSERVATIONS 

STATUS 

X 

E 

X 

X 

X 

This parcel includes the chosen site and one of the 

alternate sites. The parcel contains an overstory of 

ohia trees and understory of kikuyugrass and rattail 

grass. Throughout the pasture gorse and guava can also 

be found. The gulch separating the two sites contains 

ferns and other endemic plants, such as halapepe (Dracena 

aurea) . 

CONCLUSION 

Halapepe 

found in the 

is a fairly rare plant. A few trees are 

pasture; however, many more are found in 

the gulch, which is located outside of the proposed project 

area. Therefore, no significant impacts are anticipated. 
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CHECK LIST OF PLANTS 
Piiholo Site 3, Maui, Hawaii (Piiholo Reservoir) 

SCIENTIFIC NAME COMMON NAME STATUS 

MONOCOTYLEDONAE 

GRAMINEAE 
Heteropogon contortus (L.) 

Beauv. Pili grass 
Rhynchelytrum repens 

(Willd.} C. E. Hubb Natal redtop 

LILIACEAE 
Cordyline terminalis 

(L.} Kunth 

DICOTYLEDONAE 

COMPOSITAE 
Bidens pilosa L. var. 

pilosa 

LEGUMINOSAE 
Leucaena leucocephala 

(Lam.} deWi t 
Ulex europaeus L. 

GENERAL OBSERVATIONS 

Ti, ki 

Spanish needle; 
koko-kahiki 

Koa-haole 
Gorse 

The site has been disturbed and attempts have been 

made to replant the area wit h a e ucal y ptus species and 

pine trees. However, the trees are st u nted d u e to poor 

soil conditions. 

CONCLUSION 

No species of flora observed during the reconnaissance 

are considered rare or endangered. 

disturbed. 
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CHECK LIST OF PLANTS 
Olinda Site, Maui, Hawaii 

SCIENTIFIC NAME COMMON NAME 

GYMNOSPERMAE 

TOXODIACEAE 
Crytomeria japonica 

(L.F.) O. Don Japanese cedar 

MONOCOTYLEOONAE 

GRAMINEAE 
Pennisetum clandestinum 

Hochst. ex Ch1ov. Kikuyugrass 
Rhynchelytrum repens 

(Willd.) C. E. Hubb Natal redtop 
Sporobolus africanus 

(Pein) Robyns & Tourney Rattail 

IRIDACEAE 
Gladiolus sp. Gladiolus~ 'ukihaole 

ZINGIBERACEAE 
Hedychium coronanium Ginger 

DICOTYLEDONAE 

LAURACEAE 
Persea americana 

Mill. Avacado 

LEGUMINOSAE 
Acacia decurrens 

Willd. Black wattle 
Ulex europaeus Gorse 

MORACEAE 
Ficus carica Common fig 

MYRTACEAE 
Eucalyptus sp. 
Eucalyptus robusta Swamp mahogany 
Psidium guajava 

L.F. guajava Guava 
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CHECK LIST OF PLANTS, Continued 
Olinda Site, Maui, Hawaii 

SCIENTIFIC NAME COMMON NAME STATUS 

ROSACEAE 
Prunus persica (L.) 
Rubus penetrans 

Bailey 
Rubus rosaefolius 

GENERAL OBSERVATIONS 

Peach; piki 

Blackberry 
Thirnbleberry 

The site is surrounded by eucalyptus trees and the 

open area surrounding the reservoir is covered with kikuyu

grass and gorse. 

CONCLUSIONS 

No species of flora observed during the reconnaissance 

are considered rare or endangered. The site has been 

disturbed and previously used for pasture. 
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CHECK LIST OF FAUNA 
Kamole Weir Site, Maui, Hawaii 

{Fauna observed, likely present, or which would possibly 
visit the site] 

SCIENTIFIC NAME 

CLASS AVES 

PHASIANIDAE 
Coturnix coturnix japonica 
Phasianus colchicus torguatus 

CHARADRIIDAE 
Pluvialis dominica fulva 

COLUMBIDAE 

* 
Streto~elia chinensis 
Geopelia striata 

ALAUDIDAE 
Alauda arvensis arvensis 

MIMIDAE 
Mimus polyglottos 

STURNIDAE 
* Acridotheres tristis 

ZOSTEROPIDAE 
Zosterops japonica 

PLOCEIDAE 
ESTRILDINAE 

* Lonchura punctulata 

PASSERI NAE 
Passer domesticus 

FRINGILLIDAE 
CARDUELINAE 

* Carpodacus mexicanus 

RICHMONDENINAE 
Richmondena cardinalis 
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COMMON NAME STATUS 

Japanese quail X 
Ring-necked pheasant X 

Pacifc golden plover I 

Lace-necked dove X 
Barred dove X 

European skylark X 

Mockingbird X 

Mynah X 

Japanese white-eye X 

Spotted munia; ricebird X 

House sparrow X 

House finch; linnet X 

Cardinal X 



CHECK LIST OF FAUNA - Continued 
Kamole Weir Site, Maui, Hawaii 

SCIENTIFIC NAME COMMON NAME 

MURIDAE 
Rattus norvegicus 
Rattus exulans 
Mus rnusculus 

VIVERRIDAE 

CLASS MAMMALIA 

Norway rat 
Polynesian rat 
House mouse 

Herpestes auropunctatus Mongoose 

CLASS AMPHIBIA 

RANIDAE 
Rana rugosa Wrinkled frog 

*Observed during field reconnaissance: January, 1981. 
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\ CHECK LIST OF FAUNA 
Piiholo Sites 1 & 2, Maui, Hawaii (TMK 2-4-13:por. 62) 

[Fauna observed, likely present, or which would possibly 
visit the site] 

SCIENTIFIC NAME 

STRIGIDAE 
Asio flammeus 
~ndwichensis 

PHASIANIDAE 

CLASS AVES 

* 
Coturnix coturnix japonica 
Phasianus colchicus torguatus 

CHARADRIIDAE 
* Pluvialis dominica fulva 

CO LUM BI DAE 
* Stretoeelia chinensis 
* Geopelia striata 

ALAUDIDAE 
Alauda arvensis arvensis 

MIMIDAE 
* Mimus polyglottos 

STURNIDAE 
* Acridotheres tristis 

DREPANIDIDAE 
PSITTIROSTRINAE 

Loxops virens wilsoni 

DREPANIDINAE 
Himatione sanguinea 

ZOSTEROPIDAE 

* Zosterops japonica 

PLOCEIDAE 
ESTRILDINAE 

COMMON NAME 

Short-eared owl: 
pueo 

Japanese quail 
Ring-necked pheasant 

Pacifc golden plover 

Lace-necked dove 
Barred dove 

European skylark 

Mockingbird 

Mynah 

Maui 'amakihi 

'Apapane 

Japanese white-eye 

STATUS 

E 

X 
X 

I 

X 
X 

X 

X 

X 

E 

E 

X 

Lonchura punctulata Spotted munia; ricebird X 

PASSERINAE 
Passer domesticus House sparrow 
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CHECK LIST OF FAUNA - Continued 
Piiholo Sites 1 & 2, Maui, Hawaii (TMK 2-4-13:por. 62) 

SCIENTIFIC NAME 

CLASS AVES 

FRINGILLIDAE 

* 
CARDUELINAE 

Carpodacus mexicanus 

RICHMONDENINAE 
Richmondena cardinalis 

COMMON NAME 

House finch; linnet 

Cardinal 

CLASS MAMMALIA 

MURIDAE 
Rattus norvegicus 
Rattus exulans 
Mus musculus 

CANIDAE 
Canis familiaris 

VIVERRIDAE 
Herpestes auropunctat us 

FELIDAE 
Felis catus 

BOVIDAE 
Bos taurus 

Norway rat 
Polynesian rat 
House mouse 

Dog 

Mongoose 

Cat 

Cattle 

*Observed during field reconnaissance: January, 1981. 
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CHECK LIST OF FAUNA 
Piiholo Site 3, Maui, Hawaii (Piiholo Reservoir) 

[Fauna observed, likely present, or which would possibly 
visit the site] 

SCIENTIFIC NAME COMMON NAME 

CLASS AVES 

STRIGIDAE 
Asio flammeus 
~ndw1.chensis 

PHASIANIDAE 
* Coturnix coturnix japonica 

Phas1.anus colch1.cus torguatus 

CHARADRI IDAE 
* Pluvialis dominica fulva 

COLUMBIDAE 
Stretoeelia chinensis 
Geopel1.a striata 

ALAUDIDAE 
Alauda arvensis arvensis 

MIMIDAE 
Mimus polyqlottos 

DREPANIDIDAE 
PSITTIROSTRINAE 

Loxops virens wilsoni 

DREPANIDINAE 
Himatione sanguinea 

ZOSTEROPIDAE 
Zosterops japonica 

PLOCEIDAE 
ESTRILDINAE 

Short-eared owl: 
pueo 

Japanese quail 
Ring-necked pheasant 

Pacifc golden plover 

Lace-necked dove 
Barred dove 

European skylark 

Mockingbird 

Maui 'amakihi 

'Apapane 

Japanese white-eye 

STATUS 

E 

X 
X 

I 

X 
X 

X 

X 

E 

E 

X 

Lonchura punctulata Spotted muniai ricebird X 

PASSERINAE 
Passer domesticus House sparrow X 
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CHECK LIST OF FAUNA - Continued 
Piiholo Site 3, Maui, Hawaii (Piiholo Reservoir) 

SCIENTIFIC NAME COMMON NAME 

CLASS AVES 

FRINGILLIDAE 
CARDUELINAE 

Carpodacus mexicanus House finch; linnet 

RICHMONDENINAE 
Richmondena cardinalis Cardinal 

CLASS MAMMALIA 

MURIDAE 
Rattus norveqicus 
Rattus exulans 
Mus musculus 

VIVERRIDAE 
Herpestes auropunctatus 

Norway rat 
Polynesian rat 
House mouse 

Mongoose 

* Observed during field reconnaissance: Ja nu ary, 1981. 
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CHECK LIST OF FAUNA 
Olinda Site, Maui, Hawaii 

[Fauna observed, likely present, or which would possibly 
visit the site] 

SCIENTIFIC NAME 

STRIGIDAE 
Asio flammeus 
~ndwichens is 

PHASIANIDAE 

CLASS AVES 

Coturnix coturnix japonica 
Lophortyx californicus 

* Phasianus colchicus torquatus 

CHARADRIIDAE 
* Pluvialis dominica fulva 

COLUMBIDAE 
Streto~eli~ chinensis 
Geopel1a str1ata 

ALAUDIDAE 
* Alauda arvensis arvensis 

MI~IDAE 
Mimus polyglottos 

STURNIDAE 
Acridotheres tristis 

DREPANIDIDAE 

* 
PSITTIROSTRINAE 

Loxops virens wilsoni 
Maculata newton1 

DREPANIDINAE 
Himatione sanguinea 
Vest1ar1a coccinea 

ZOSTEROPIDAE 

* zosterops japonica 

PLOCEIDAE 
ESTRILDINAE 

COMMON NAME 

Short-eared owl: 
pueo 

Japanese quail 
California quail 
Ring-necked pheasant 

Pacifc golden plover 

Lace-necked dove 
Barred dove 

European skylark 

Mockingbird 

Mynah 

Maui 'amakihi 
Maui Creeper 

'Apapane 
'I' iwi 

Japanese white-eye 

STATUS 

E 

X 
X 
X 

I 

X 
X 

X 

X 

X 

E 
E 

E 
E 

X 

Lonchura punctulata Spotted rnunia~ ricebird X 
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CHECK LIST OF FAUNA - Continued 
Olinda Site, Maui, Hawaii 

SCIENTIFIC NAME 

PASSERI NAE 
Passer domesticus 

FRINGILLIDAE 
CARDUELINAE 

* Carpodacus mexicanus 

CLASS AVES 

RICHMONDENINAE 
Richmondena cardinalis 

COMMON NAME 

House sparrow 

House finch; linnet 

Cardinal 

CLASS MAMMALIA 

MURIDAE 
Rattus norvegicus 
Rattus exulans 
Mus musculus 

VIVERRIDAE 
a erpestes auropunctat u s 

Norway rat 
Polynesian rat 
House mouse 

Mongoose 

* Observed during field reco nnaissance: January, 19 8 1. 
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ARCHAEOLOGICAL RECONNAISSANCE 

Richard Bordner 
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APPENDIX G 

ARCHAEOLOGICAL RECONNAISSANCE 

On January 16-17, 1981 an archaeological reconnaissance 

was conducted of three proposed water treatment facility 

sites for the Maui County Department of Water Sufply. 

Kamole Weir Site 

This proposed project site is located in what is 

presently modified pineapple fields and fill. The central 

area consists of two man-made hillocks, surrounded by 

pineapple fields. The entire area has been extensively 

modified, and there are no surface indications of other 

cultural material. It is the judgment of the present 

writer that, due to the lack of significant archaeological 

and historical materials located during this reconnais

sance, this proposed project site will need no further 

archaeological work. 

Olinda Site 

This proposed project site is located above Olinda, 

in an area that presently contains the Olinda Reservoir 

and associated structures. The land surface, while heavily 

modified, is, in some sections, apparently undisturbed. 

The only feature of interest located within the study 

area was a frame house of shake construction, apparently 

G-1 



constructed in about the 1920-40 peniod. It is not certain 

whether this house pre-dates the reservoir or if it is 

an auxiliary to it, but is is presently abandoned and in 

disrepair. As the house does not appear architecturally 

siqnificant, nor is it of sufficient age to warrant further 

historical or archaeological research, no further archaeol

ogical work is recommended for this proposed project site. 

Piiholo Sites 1 and 2 

The proposed project site and alternate site are 

located in apparently unmodified pasture land. No cultural 

material was located within the study area. On the basis 

of this reconnaissance, no further archaeological work 

is recommended for t hese proposed sites. 

Piiholo Site 3 

This alternate site is located in a o area consisting 

of fill from the Piiholo Reservoir. Th erefore, no materials 

of archaeological or historical interest were encountered 

there. On the basis of this reconnaissance, no further 

archaeological work is recommended for this site. 

CONCLUSION 

No cultural materials of significance were located 

within any of the potential sites. No further archaeol

ogical work is recommended for these sites . 
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